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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION
¥

"

THE UNITED STATES OF AMERICA,
Plaintiff,
vs. No. 78 C 1004

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

Defendants.
The deposition ~f DR. DAVID STALLING, called by
the Defendant Monsanto Company for examination, pursuant
to notice and agreement and pursuant to the Rules of
Civil Procedure for the United States District Courts
pertaining to the taking of depositions, taken before
Jean Korinko Sweeney, a Notary Public in and for the
County of Cook, State of Illinois, and a Certified
Shorthand Reporter of said state, at the United
States Attorney's Office, 219 South Dearborn Street,
Room 1400, Conference Room, Chicago, Illinois 60604,
on the 9th day of September, A.D. 19 82, commencing
at ten o'clock a.m.
PRESENT:
MR. JAMES WHITE,
(Assistant United States Attorney,
United States A%“torney's Office

219 South Dearbcrn Street,
15th floor, Chicago, Illinois 60604),
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-and-

MR. JERROLD H. FRUMM, J
(Enforcement Division, -
U.S. Environmental Protection Agency
230 South Dearborn Street, h
Chicaqo, Illinois 60604),

appeared on behalf of the United States of
America;

MR. MICHAEL A. POPE and
MS. ROSEANN OLIVER
(Phelan, Pope & John, Ltd.
180 North Wacker Drive,
Chicago, Illinois)

-and-~-

MR. RICHARD J. KISSEL and
MR. JEFFREY C. FORT,
(Martin, Craig, Chester & Sonnenschein
115 South LaSalle Street
Chicago, Illinois 60603),

appeared on behalf cf Outboard Marine
Corporation;

MR. BRUCE A. FEATHERSTONE,
(Kirkland & Ellis
200 East Randolph Drive,
Chicago, Illinois 60601),

appeared on behalf of Monsanto Company.

ALSO PRESENT:

MR. HUGH THOMAS,

MR. MARK SCHNEIDER,
MR. JOHN VAN VRANKEN,
MR, FRED D. HILEMAN,
MR. RICHARD YOUNG.
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4
MR. FEATHERSTONE: Would you swear the witness
in, please. d
(Witness duly sworn.) i
DR. DAVID STALLING,
called as a witness by the Defendant Monsanto Company
for examination, having been first duly sworn, was
examined and testified as follows:
DIRECT EXAMINATION Lo
BY MR. FEATHERSTONE:
Q Are you Dr. David Stalling?
A That is correct.
Q Are you employed by the United States Government?
A Yes, sir.
Q For how long have you been employed by the

United States Government?

A Since May 20, 1968. ~
Q Did you graduate from school in May of 1968?

A No. -

Q Have you ever held any employment other than

with the United States Government?

A Yes, sir.
Q Where and for how 1long?
A Prior to joining the Fish and Wildlife
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Stalling - direct (Featherstone)

Service 1 worked as an instructor at the Unfversity
of Missouri from about 1963 to 1967 -- until 1968.

Prior tc that I was employed in d;golition
and construction with my father, with a construction
firm in Kansas City.

Q When you were an instructor at the University
of Missc.ri, did yor 1o any government-funded research?

A Yes, sir.

Q Was this research funded by the United
States Government?

A Yes, sir.

Q Did you do government-sponsored research
throughout the period 1963 to 19682

A Yes, sir.

Q Can you tell us approximately how much of
your research during that period, 1963 to 1968, was
paid for by the Federal Government? o

MR. WHITE: Are you asking for a percentage,
Bruce?

MR. FEATHERSTONE: Any way he can approximate
it.
BY THE WITNESS:

A I would say in excess, slightly in excess
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Stalling - direct (Featherstone)

of 50 percent, but probably -- Let me refledt a moment.

Between 30 and 50 percent.
BY MR. FEATHERSTONE:
Q Was the rest of the research you did funded

by private sources?

A From -- No.
Q Funded by the University?
A Yes. I might correct that. A portion of it

was funded by private industry.

Q How large a portion of research you did from
1963 to 1968 was paid for by private industry?

A I would say five percent or thereabouts.

Q The work that you have recently done concern-
ing samples from Waukegan Harbor, was that paid for by
the United States EPA?

A I am afraid I cannot answer the gquestion.

I would refer you to Mr. Hynes or the attorneys for
source of funding.

Q Are you aware whether the funding for the
resez-ch you have recently done concerning samples
from Waukegan Harbor was paid for by funds other than
the normal funding for your laboratory?

A Yes.
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Stalling - direct (Featherstone)

Q It was? ' '

A Yes. :

Q You have to answer audibly.

A Yes, yes, it was.

Q Do you know the cost of the research you

have recently done on samples from Waukegan Harbor?

A Approximately $4,000 direct cost, and some
compensation in regard to travel funds.

Q When you say direct costs, does that include?
your time?

A Yes.

Q Is the time that you will be spending testi-
fying in this case also being paid for by sources other

than your laboratory?

A That is my understanding,
Q Do you know who is paying for that testimony?
A I assume the source of funds is from the

attorney's office. But again, I am not certain of the
actual source of money.

0 Is the time that you are spending testifying
being paid for on a daily basis or hourly basis, do you

know?




™.

Stalling - direct (Featherstone)

A I assume it will be paid on the basis of

hour, yes, hourly rate.
0 Do you know what that hourly rate is?
A I do not, other than it's the normal salary
that 1 would receive.
Q You mean your normal salazry, pro-rated on

an hourly basis?

A That is correct.

| Q The work that you have done generally at the
: laboratory, your laboratory, from when you joined in
l 1968 to day, is some of that research generally paid
5 for by monies other than the normal funding for the
‘ laboratory?

A No.

Would you restate your guestion again.
Q Sure. From say 1975 through today, have

you done other research that has been paid for by

i US EPA?

i A Yes, we did.

! Q Can you give me any approximation of the
!

|

|

amount of research that you have done from 1975

through today that has been paid for by US EPA?

A Yes.
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Stalling - direct (Featherstone)

Q What is that? J

A I would say less than five perce;t of our
effort.

Q Can you tell me what that is in dollars?

A I could approximate it being less than

$30,000 to $50,000 over the course of three or four

years.
Q Is that your personal research?
A :No.
Q Or that of your laboratory?
A No, it is not my personal research. It

would be part of the laboratory.
To simply clarify, as part of the laboratory
there are other projects which I am not involved in

that interact with the EPA.

Q You mean that are funded by the US EPA? )

A That is correct, which I would not be part
to.

Q Those projects that you would not be involved

in, but which would be handled by the laboratory in
which you work, you do not include those in the
$30 to $50,000 figure?

A That is correct.
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Stalling - direct (Featherstone)

Do you have any idea of the totaI;US EPA

funding of work at your laboratory from 1975 to 19827

-

I covld guess at it.

Is your guess a reasonable approximation?

I would guess yes,

So would you tell me what it is.

I would sav between $500 and $600,000.

Have you ever testified before for the
States Government on matters relating to PCBs?

Yes.

How many times?

I think one time specifically dealing with

What PCB situation was this?

In the case where New York =-- pollution of

the Hudson River.

Was this the lawsuit that was brought by -

the State of New York against General Electric?

That is correct.

Was your testimony in the mid-1970s?
Yes.

What did you testify about?

At that point the testimony covered the
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Stalling - direct (Featherstone)

occurrence of PCBs in fish from the Hudson River. It
touched on accumulation of PCBs in fish from laboratory
studies, and a limited amount of toxicology‘informa-
tion, and also on analytical methodology employed for
PCB analysis.

Q Have you ever been acked by the United States

Government to testify in any other proceeding concern-

ing PCBs, other than the one you are testifying in

today?
A No.
Q Have you ever given any testimony before any

Congressional committee about PCBs?

A No.

Q Have you ever submitted any papers or affidavits
to any Congressional committee, or any US EPA hearing?

A You have two questions. As far as 1 know,
submission of documents to Congressional hearings, 1
have not. As far as EPA proceedings, if you will
clarify your guestion there a little bit, I might
answer it more appropriately.

Q Well, have you ever submitted an affidavit or
a paper for use in a US EPA hearing?

A I think I would answer yes to that guestion.
Tren L Uk
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Stalling - direct (Featherstone)

We have dealt with PCBs -- let's see, with DRQE, DDT
cancellations in the early 1970s. There was -partici-
pation in an administrative hearing, 1I belieQé it was,
with the EPA on the cancellation of DDT. 1 was
involved with Judge Sweeney's review of that case,

or provided information on the occurrence analysis

of DDT.

Q Did that information that you provided
include in any way PCBs?

A Not at that time.

Q Have you ever submitted anything to the
US EPA in connection with a hearing or proceeding
concerning PCBs?

A That is a difficult question to answer,
because we have corresponded with EPA on PCB analysis
and occurrence of PCBs in fish. Whether that informa-
tion is used in hearings, I would not directly know.

Q Have you ever testified anyplace concerning
dibenzofurans?

A In terms of formal testimony such as we
are doing today, no.

Q With that limitation there must be something
in your mind that caused you to limit it that way.

TL\("‘ ’ ( ,E‘L)"’
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Stalling - direct (Featherstone)

Where have you made statements that while yé¢u don't
consider it formal testimon', came close to:that?

A Well, we have presented informatigg concern-
ing the analysis and methodology employed for furans
and dioxins at numerous scientific meetings, and I
have had discussions with the Environmental Protection
Agency's office on toxic substances and the occurrence
of dibenzofurans and dioxins in the aquatic organisms.

Q Did your laboratory do any work concerning
Waukegan Harbor before November, 19817

A I am not certain about the dates. We did
do an analysis of some fish samples from Waukegan for
dibenzofurans and dioxins, Other than that one sample,
and the sample currently submitted fcr analysis, we
have not done other analysis.

Q So the first work that you or your laboratory
did concerning the two fish samples from Waukegan was
where you looked for dioxins and dibenzofurans, is
that correct?

A Yes.

MR. FEATHERSTONE: Would you mark this as

Exhibit 1.
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Stalling - direct (Featherstone)

(said document was marked Stalling
Deposition Exhibit No. 1 (Monsanto)
for identification, as of 9/;)82, JKS.)
BY MR. FEATHERSTONE:
Q I have marked as Exhibit 1 to your deposition,
Dr. Stalling, a four-page document. 1Is that the
document that reports on thc analysis your laboratory
did for dibenzofurans and dioxins in Waukegan Harbor
fish?
A Yes, it is.
Q Is that the first work that your laboratory
did concerning Waukegan Harbor, is that right?
A To the best of my knowledge, yes.
Q ‘Did you personally participate in the
analytical work that was done and is reported in

Exhibit 1?

A Yes, I did.
Q What did you do?
A Reviewed analysis in the mass spectrometry

results, and reviewed csome of the calculations in-
volved, and wrote the report that is provided as a
transmittal letter to the EIA.

Q When you say the report that is a transmittal
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Stalling - direct (Featherstone)

to the US EPA, you are referring to something other

L ]
than Exhibit 1?

A There was a cover memo which tran;mits this
information.
Q Did you write what is now Exhibit 1?
A Yes. Well, let me see for sure about that.
No, I did not type this memo. That was
done ... the stenc ool, and Larry Smith authored or
summarized the results. We had reviewed it before he

put it in the table or tabulator form.

Q Did you personally review the chromatograms?
A Yes, I did.
Q Did you perscnally check to make sure that

the chromatograms matched the data that are shown on
pages 2 and 3 of the z2xhibit?

A Yes, I did.

Q Did you also participate in the quantitation
of the PCBs, dioxins and dibenzofurans that are
reported in Exhibit 1?2

A I did not do the physical measurements from
the computer system, other than I did review the
information before it was finalized.

Q Well, who did the physical measurements of
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Stalling - direct (Featherstone)

the PCBs, dibenzofurans and dioxins that were found

in the fish samples? :

A Mr. Larry Smith and Mr. Jim Johns;n are
charged with the operation and maintenance of the
sample preparation and analysis.

Q Did they do the measurements then?

A They did the -- Larry Smith did the sample
preparation and Jim Johnson made the injections on
the gas chromatogram mass spectrometer and acguired
the data.

Q To the extent you were involved, you took
a look at the data to make sure it made sense to the
best of your understanding?

A That is correct.

Q You did not physically go back and review

the chromatograms or do the quantitation?

A Earlier I stated I reviewed the chromatograms.
Q Bﬁt you did not do the guantitation?

A That is correct.

Q Is any of the data listed on pages 2 and 3

of Exhibit 1 incorrect in any way?

A To the best of my knowledge, it is correct.

Q Who selected the samples that were analyzed

Theo [ Ulrzon
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Stalling - direct (Featherstone)

and that are reported in Exhibit 17
A I do not know. '

Q To your knowledge did your laboré;ory have

any input whatsoever in the selection of those two

samples?
A No, they did not.
0 Were these samples furnished by US EPA?
A That is correct.
Q Were you involved in any discussions with

US EPA about this project before the analysis was run
by your laboratory?

A Only in the following way. My memory is
a little bit vague, but we were contacted in terms of
the possibility of doing analyses. I believe the
initial contact was made by Dr. Veith at the Duluth
EPA Laboratory, ingquiring as to whether it would be
feasible to make these measurements, and then follow-
ing that discussion, if memory serves me correctly,
Mr. Ross at the EPA Labecratory contacted me, or I
contacted him, I cannot remember that, and we were
then given or sent two samples for analysis, as part

of a national survey we were undertaking for the

occurrence of dibenzofurans and dioxins.
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Stalling - direct (Featherstone)

Q It was your decision not to put the quality
control information in Exhil.( 1? i

A It was not intentionally done. Yes, it
was my decision not to. Not consciously, let me say
that. It was not my decision not to include it. I
just did not include it, since we were not asked for
any other information other than the content of the
samples.

Q You testified just a moment ago that you
had a conversation with Dr. Veith about the two
samples that were analyzed and reported in Exhibit 1,
correct?

A That is correct.

Q Did Dr. Veith tell you that during that
conversation that he had looked for dibenzofurans in
the Waukegan Harbor and failed to find any?

A No, he did not.

Q Did you ever learn that?

A No.

0 Have you ever seen the report in which Dr.
Veith said that?

A No, I have not.

Q Is your work concerning Waukegan Harbor complete?
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Stalling - direct (Featherstone)

Are you done? ;

A Insofar as meeting the direct objectives
that we were asked to do in the analyses, we have
I.think completed the work. To say we might not take
a second look, or further work in the future, would
depend on our curiosity.

Q Do you have any present intention to take
a look at any further samples from Waukegan Harbor?

A I havgn't made my mind up.

(0] Have you been asked to do so by the United
States Government in this litigation?

A No.

Q Is there a proposal to do further work in
Waukegan Harbor?

A Not so far as I know.

Q Have you had discussions with people in
your laboratory about doing so?

A No.

Q I see. So that to the extent that there
is any present intention to do any further work, it
is some embryonic thought 1in your brain, is that
correct?

A It might be.
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Stalling - direct (Featherstone)

MR. FEATHERSTONE: Would you mark this as
13

Exhibit 2. N
(Ssaid document was marked Stalling
Deposition Exhibit No. 2 (Monsanto)
for identification as of 9/9/82, JKS.)
BY MR. FEATHERSTONE:

Q Dr. Stallina, I hand you a document —-rked

as Exhipit 2 to your deposi‘ion. What is Exhibit 27

A You are asking me?
Q Yes.
A It is the report of the analysis pertaining

to the samples supplied by EPA, to our laboratory by
EPA which I received, and delineates the gquantitation
and analytical methodology employed in generating the
data.

Q Exhibit 2 contains both a short report and

then four appendices, is that correct?

A That is correct.

Q Is that the entire report?

A Yes, it 1is.

Q Did you or your laboratory have any involve-

ment in selecting the samples --

A No.
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Stalling -~ direct (Featherstone)

Q -- to be analyzed? ;

A We did not. B

Q The US EPA told you what samples gb take a
look at?

A They supplied the samples.

Q Did you or your laboratory participate in

any way in deciding what samples were to be analyzed
and reported in Exhibit 27

A No, we did not.

Q Well, for instance, did you or your laboratory
say that you wanted five or six fish samples, for
instance?

A I think the conversation on the topic of
samples were that five or six samples would be
available, and that it was up to the EPA group to supply
samples in terms of what was available for analyses
in relationship.

Other than very, very, very indirect conver-
sation on the composition of the samples, we had no
direct input on formulating, other than what we could
analyze within the time frame we were asked to work in
in terms of numbers of samples,

MS. OLIVER: Would you read the answer back,

-
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Stalling - direct (Featherstone)

(Record read.)

BY MR. FEATHERSTONE: '

Q Let me make sure I understand thaé, Dr.
Stalling. What you are saying, basically, is that
US EPA told you that they were going to send six or
seven samples, and you stated that in the time frame
or the time period that you were given you could
analyze *“hose six or seven samples, is that right?

A Essentially we said we could analyze approx-
imately ten to twelve samples total. That what the
composition of the samples would be was not a decision
we were going to make, or were asked to make.

Q What was the time period you had in which
to analyze the samples?

A I have to go from approximate memory. We
had approximately two months. That is the best -- 1
would have to check laboracory records to give you
more exact time when we received the samples.

Q There is a page in your report that talks
about sample description and origins, do you see that?

A Yes, sir.

Q On that page there are listed seven samples

by EPA number that are termed fish samples, do you

see that? Thes L U-ban
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Stalling - direct (Featherstone)

A Yes. ]
Q Doctor, you have to answer audib1§.
A Yes, I see that. ‘
o] Do you know the species of fish in any one

of those samples?

A I reviewed the composition of these samples
very briefly with Ms. Stein, and from recollectioﬁ
there is Coho salmon, there is whitefish, a perch,

a bullhead, a catfish group, and beyond that 1 cannot
recall,.

Q You did not set out the particular species
of fish involved in your description of the various
samples that were given to you. Do I take from that
that the particular species involved is not important
to your data?

A We were not -- The answer to your question
is the species important, in terms of PCB composition,
the species is probably a minor consideration.

Q Does that also hold true for dibenzofurans
and dioxin analysis?

A Yes.

Q With respect to any of the opinions that
you have regarding what your data shows, is the

Theo 1L As
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Stalling - direct (Featherstone)

species of fish involved important? +
A No. :
Q Did you make any effort to look for dibenzo-

furans in any of the fish samples or sediment samples
that are reported in Exhibit 27

A No, we did not.

Q Is that because you did not have enough
time to do that?

A That is correct. And I would add, wé also
had some people.on vacation during that period of time,
which would relate to time available. We did not have
all the people in the laboratory available for the
analysis.

Q In the fish and sediment samples reported in

Exhibit 2, did you look for all types of non-ortho PCBs?

A Yes.

Q What was your involvement in the work that
is now reported in Exhibit 2?2

A I will try to be as exact as I can. The
analytical system as described in the report, I re-
ceived the samples from the transportation system that
brought the samples to our laboratory, along with the

documents for chain of custody. The samples, I placed
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Stalling - direct (Featherstone)

in the freezer, and we discussed the laboratory
number assignment with Mr. T™~d Schwartz.

Q Who is he?

A He is the analyst that is referenced in
this report in page 1 or 2.

Q He is in your laboratory?

A He is a chemist in our laboratory, yes,
in the chemistry section, and has worked with me for
the last four years regarding PCB analysis, or
longer.

Following the sample receipt, we set out
a protocol for the analysis of the samples, which

is set forth in the description of the methodology.

Q Were you personally involved in that?

A In the protocol?

Q Yes.

A Yes, I was.

Q Please continue.

A Following the receipt of the samples, and
the organization of the effort for the analysis, the

plan, I calibrated the instrumentation involved in

the measurement in the computer system, Ppersonally

calibrated it and verified that it was in proper
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Stalling - direct (Featherstone)

working order. J

Also in the analysis Mr. Schwartz was
responsible for grinding, preparation of the samples.
Then I reviewed the data from the integration of the
computer system. I reviewed the data in the data
management system. I organized the report that you
have berore you, prcpared it. Collated all the
chromatographic results following their review.
I participated in the discussions on quality control,
which is documented in the report, and organized, set
out the analytical protocecl for the non-ortho
chloro measurements, reviewed the data, and collated

the information, and saw that these reports were

transmitted.

o] Did you personally perform the gquantitation
steps?

A No, I d4id not. That is done by computer.

Q Well, were you involved in that process?

A Yes.

Q How so07?

A Through the review of the information and

quality control checks on it.
Q Do you know whether the fish samples that

P
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Stalling - direct (Featherstone)

you analyzed were taken at one time in waukégan Harbor?

A I cc..not tell you anything pertaiﬂing to

the source or the collection portions of these

samples.
Q That includes the sediments as well?
A Yes.'
Q  Does it make any difference to the opinions

or inferences to be drawn from your results whether
the samples were all taken on the same day, or whether
they were taken years apart?

A It's immaterial that they were taken on the
same day. To the extent that time is a factor, I
don't know as I have an opinion on that question.
If it is within a year's frame of reference, it probably

is a minor consideration.

Q Did you say within one year?
A Within a year or so of the collection, it
is probably a minor consideration. 1 really have no

specific opinion on the time frame for the samples,.
I don't know the samples time frame.

0 I am not asking you specifically regarding
those samples. I am askinyg you could it make a

difference, as a matter of science, in drawing opiniocns
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Stalling - direct (Featherstone)

or inferences from your data, whether thoseisamples
were taken within a year pveriod of time, ori&hether
they were taken three or four years apart?

A It is possible it could make a difference.
As far as the data per sample goes, it makes no
difference. The data are what they are from that
sample analysis.

Q But looking at the data across the samples
it could make a difference if the period of time, if

it was extended?

A I have no information over the years.
Q But do you agree with my statement?
A It is possible it could make a difference.

I don't --

Q Do you know anything about the Johnson
Motors facility in Waukegan?

A I do not, no.

Q Do you have any idea at what temperature or

pressure the Pydraul fluids were used -~

A I do not.

Q At the Johnson Motor Facility?

A No, I do not. .

Q Have you asked for that information at all?
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Stalling - direct (Featherstone)

A No, I have not.

L 4
Q Does that type of information make any

difference to any opinions that might be drawn from
your data?

A Not specifically.

Q So far as you are concerned it is not
important to your testimony in any way?

A Again, as far as the analysis of the sample
goes, it seems irrelevant. The conclusion or the
information would seem to be of little consequence
as far as the data itself goes.

Q I take it because you do not have any of that

information you obviously do not have an opinion as

to whether or not the usé of the PCB Pydraul fluids

in the Johnson Motor facility in any way created

dibenzofurans?
MS. OLIVER: 1 object for lack of foundation.
MR. FEATHERSTONE: 1 am'just making sure

he does not have an opinion on that.

BY THE WITNESS:

A I have an opinion on the interaction of the

PCBs in the formation of dibenzofurans.
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Stalling - direct (Featherstone)

BY MR. FEATHERSTONE: +
Q No, no. My specific gquestion is do you
have the basis for having any scientific opinion about

whether or not the Johnson Motor diecast facility

somehow generated dibenzofurans in the use of PCB Pydraul

fluid?
n It is possible.
Q Do you have an opinion that that happened?
A Obviously the dibenzofurans are present in

the samples from Waukegan Harbor, and it is a known
scientific fact that PCBs can be transformed into
dibensofurans.

Q ‘Let me ask you this. Have you determined
that the dibensofurais in those two fish samples

that you found came from use of PCB fluids at Johnson

Motors?
A No, I have not.
Q Correct me if I am wrong. You have not

found dibenzofurans in any other samples from
Waukegan Harbor, because you have not looked.

A That is correct.

Q Do you have enough knowledge at this time

to render a scientific opinion about whether or not
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the diecast process at Johnson Motors from the years
1955 through 1972 generated dibenzofurans ffom the

PCB fluid? Do you have enovugh information to do that?

A If I knew the temperature of the operation.

Q But you do not know that, do you?

A I do not know that.

Q So the ans.:r is no, you do not have the
information?

A I don't have the information, but it is

possible.

Q Have you requested any information that
has not been given to you?

A No, I have not.

Q Did you or you~ laboratory propose any

work for wWaukegan Harbor that was not done?

A No. I think we covered that in the earlier
questions.
Q Is there any work that you or your laboratory

was requested to do concerning Waukegan Harbor that
was not done?
A In terms of the dibenzofurans we were asked,

following the initial contact, to perform the analysis,

if we could do dibenzofurans. m™he time was not
Trea | U5
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possible to do that.

[

Q Have you issued any other report about the
samples other than what has been marked as Exhibit 2
to your deposition?

A No, in regard to the Waukegan samples.

The National Pesticide Monitoring Program
samples are part of an ongoing routine analysis program
in the laboratory for PCBs, and there will be data
that comes from those reports sometime in the future.
I mean, there are possibilities of other information,
but at present there is no other report than what
you have here on these samples.

Q You are referring to Exhibit 2 which is in
front of you?

A Exhibit 2, right. I don't want to preclude
the possibility, is what I am saying.

Q Have you ever made a study of the origin
of non-ortho PCBs found in the sediments of a waterway
of some sort? |

A Yes, in the following way. We have examined
PCBs for the presence of 2rtho chloro compounds. That

information is summarized 1in this report, and with

respect to the composition of the PCBs. And insofar
Thew | Ubn
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as it pertains to what PCBs are made of, injterms of
individual components, we could say that PCBs in and
PCBs out, that they are a part of Aroclors,‘and the
composition of such is set out in this report.

Q My question was a little more specific.
Other than Exhibit 2, have you ever been involved in
a study, the purpose of which was to determine the
source of non~ortho PCBs in the sediments of a
harbor or river or lake?

A I think I should answer yes. In that sense
we did participate in an analytical study of PCB
composition in dibenzofurans in the Housatonic River
at the request of Senator Moffett. Such report was
furnished to him. And also corroborated, to the
information extent exchange,with the State of
Connecticut, in the experimentation station there
pertaining to PCBs in the Housatonic River and the - -
distribution of PCBs from a situation or a manufac-
turing operation operated by General Electic at
Pittsfield, Massachusetts, I believe it is.

We studied the composition similarity of
residues of PCBs in fish and sediments, as well as

the disproportionation of dibenzofurans in both
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sediments and fish and in vertebraes. ;

'Q Can dibenzofurans move by atmospheric
transport like PCBs? )

A I am of the opinion they can, and do.

Q Are you familiar with data showing the
PCB levels in fish found in the Illinois waters of
Lake Michigan?

A I am familiar witi PCB residues in fish
from Lake Michigan, yes.

Q Are you familiar with that data over a
period of years?

A Yes.

Q Has it been your observation from the data

that the PCB levels in fish found in Lake Michigan

are declining?

e e ——r—— e+ e e
A Th& trends substantiate- the. beginning- of: ag
S s S T T A e e
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decline in lakektrout;,possibly.4 ~} B}
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Q You limited your answer to lake trout. How

.__.. va

abgut iguabsy Yre you aware that the data has shown that
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PCB levels in chubbs found in Lake Michigan have

declined?
i

A  Yes./S
é Q Are you aware that the data for the PCB levels
TLF}* L I\v,:"!:‘-?r‘
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in peréh‘f;ém Lake Michigan have shown declines in

PCB levels over the years?

. T e
A Yes, I am._ '
Q Are you aware, Dr. Stalling, that the

data regarding the PCB levels in coho and‘cniﬁbo&/

5{1monA£how that those PCB levels have been declining

over the years?

A 6&i{i€;;%uée;tain~é££egk.

Q What, you are familiar only to a certain
extent?

A That they have declined. THEZEEE&EEEEEE&G?
TR

I have“reviewed<ka ‘khbﬁﬁ3somé?ﬂ?dxingg?ﬁ:thosevﬂwjy

-~ gpecied. Thgﬁ!ncIHéEEé;oﬁiBCBéﬁ?ﬁitﬁglﬁatibﬁal17

U R U S
Pesticide Monitoring Program has not, however, declingd.

It has decreased, in terms of the overall National
Pesticide Monitoring Program. More species contain
PCBs than previously in that report that goes up to - -
1979. The data is only available to 1979.

Q The data you are referring to in the last
part of your answer, however, is not limited to Lake
Michigan, isn’'t that right?

A That is right. From the National Pesticide
Monitoring Program.
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Q My question concerns PCB levels ig fish in
Lake’Michigan. Are you aware that the data for the
PCB levels in Coho salmon and Chinook salmon from
Lake Michigan have shown a decline in those PCB levels
over the last years?

A Not over the last years, because I have not
reviewed the most recent information, if you ave
referring to the nust recert analysis.

Q Over the last five years.

e e

———

A QXEE;EE?&ggfiiéfﬁatafshowinqﬁségg_ggcliné‘in

Q Is it your best opinion that in fact PCB
levels in fish found in Lake Michigan will continue
to decline in the future?

A I think thai is a debatable point, requiring
assumptions pertaining to the current equilibrium and
input rates, and would require some time to develop
the best -- to agree wholly with that question.

Q Well, have you made or attempted to make
any projections about the future directions of PCB
levels in fish found in Lake Michigan?

A In terms of formal publications, I have not.
I have discussed and reviewed the information that

Thes L1 Ahan
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is available in regard to equilibrium between sediments
and the ultimate availability or equilibriu@, based
on the first order or second order of delay of PCBs.

Q What have you concluded?

) - ;
A It is my opxnxon that the rate of: decline

o et e v L e e

e T T T e F v vy,

will@slow. = At‘what*point‘in tfzzﬁfffam absolutely :-

hf*iﬁihbfséé;}aﬂn;x out in the five year frame of

reference, 1 think'we will see, in my opinion we will
see a two stage delay curve, in which equilibrium of
sediments containing PCBs with the water column is
likely to begin to occur, and that the rate of decline
will slow.

Q If I understand your answer, it is your
best opinion that PCB levels in fish found ‘in Lake
Michigan will continue to decline in the future?

A Only insofar as we don't have a catastrophic
event in one of the harbors, where there is a large i
loading of PCB8s, such as might be found in Waukegan
or is found in Waukegan. If we have a catastrophic
weather event that causés a major dislocation of PCB
sediments, it is entirely possible that the rate might

not decrease.

Q Catastrophic events aside, would you agree

Theo L Urs
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that it is your best opinion that PCB levels in fish

L 4
found in Lake Michigan will continue %0 decline in the

future? _
A I would have to say yes.
Q Have you made any effort whatsoever to

determine whether or not a catastrophic event could
occur in Waukegan Harbor?

A A storm can occur at any event. We have
no control over that.

Q Well, you presume. Have you made aﬁy
effort to calculate that or determine whether that
is possible?

A Well, given the fact it is possible we
could have a tornado in the middle of Chicage.

Q Have you tried to determine whether or not
a tornado up in Waukegan Harbor would result in any
increase in the flow of PCBs out of Waukegan Harbor?

A kny disturbance in the Harbor would probably

result in increased in purc.

Q Have you made any effort to determine that?

A It is simply a matter of transport.

Q Have you made any effort to determine that,
Doctor?

A No, I have not. Thew | Uehan
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Q Have you ever seen Waukegan Harbo&?

‘A I have been on the Lake and been by it,
but I have never been in the site. B

Q Is it important to have an understanding of
the topography of Waukegan Harbor in order to determine

whether a particular storm event would increase the

flow of PCBs there out of the Harbor?

A Probably not.

Q Probably not? .

A Probabiy not.

Q That is a guess on your part?

A I indicated earlier in an answer that any

disturbance of major consequencé would increase
transport if it involved storm events and incregsed
river flow.

Q Do you consider, Dr. Stalling, the recent
decline in PCB levels in fish found in Lake Michigan__
to be significant? I am talking about decline over
the last five or six years.

A By "significant,"” that is statistically?

Q Significant to you as an analytical chemist

who follows this data. Is it a significant change?

A Yes, it is a statistically significant

Ther L b
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decrease, that is, it is a real decrease, [ guess.

Q Is the decline in the PCB levels fn fish

! found in Lake Michigan attributable in your Eudgment
in part to the burial of those PCBs in the sediments
of the Lake?

A In my opinion, no, not entirely, not solely.

Q I didn't s:, solely. I said in part.

A In part, yes.

Q In part, yes?

: A In part, yes.

i Q Is the burial of PCBs in sediments of Lake

i‘ Michigan an important reason for the decline in the

f PCB levels in fish found in Lake Michigan, in your

} judgment?

; A It is a factor. An equally important factor
? would be the cessation of direct input.

Q Does the burial of PCBs contribute to a
reduction in the PCB levels because the PCBs are no
longer available to be picked up by the fish?

A Only partially. PCBs that are buried,

| covered oJ/er with recent s<diments from work done on
| dredging stimulation, they still utlimately migrate
! through those sediments. Essentially diminishes the
| . Thoo | U 4n
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rate of transport. The transport appears t¢ occur

based on information in the literature.
MR. FEATHERSTONC: Would you read~the
answer back, please.
(Record read.)
BY MR. FEATHERSTONE:

Q Would you agree tnat the burial of the
PCBs reduces the amount of PCBs available to be picked
up by the fish, and that in part explains why the
PCB levels have declined recently?

A One of two =-- Only one of two possibilities,
that the transport -- that the burial sediment
decreases the rate of available -- or decreases the
availability. But equally important would be the
stop of, you know, the cessation of direct input.

Q Well, I move to strike the last part of your

answer, Doctor. I only asked you about burial. I

understand what you had to say about direct input.

A Okay.

Q Please respond to my questions.

A ¥lould you restate your question.

Q Dr. Stalling, is it true that your laboratory

had found nationwide that PCB 1242 is disappearing

from the environment? Theo 1. Urbon

e C.vz.:,J SLoﬂ{hanJ Qt;::w(n ———

1T Q..\“xL ‘ - ga”ucf“* ’



™.

O —

45

Stalling - direct (Featherstone)

A In terms -- Yes. ¥

Q Is it the judgment of you and you; laboratory
that this is happening because PCB 1242 is a;grading?

A Some components are degrading.

Q Do you have any time trend data that shows
whether or not non-ortho PCBs are decreasing in
envirornuental sampl.:-?

A No, I do not.

MR. FEATHERSTONE: May I have the question
back, please.

(Record read.)
BY MR. FEATHERSTONE:

Q Do you have an opinion whether or not non-
ortho PCBs are decreasing in the environmental samples?

A If I have no data, it's difficult to have an
opinion specifically on non-ortho PCBs.

Q So I take it that is a way of saying no to °
my question?

A No.

Q Is all of your work and all of your measure-
ments done on whole fish?

A Not all, but largely.

Q In any event, the work that you.did concerning
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Waukegan Harbor is data reported on a whole fish basis?

4

A That is the description of the samples we
received. -
Q That is what the United States Government

asked you to do, do it on a whole fish basis?

A We were asked to analyze samples submitted.

Q Was there any discussion with the United
States Government as to whether or not the samples
submitted should be edible portions of fish rather
than whole fish?

A No, sir.

Q Are you familiar with the data that shows
PCB levels in edible portions of fish?

A Yes.

Q In your judgment does that data show that
PCB levels measured on a whole fish basis are higher
than PCB levels when measured on edible portion basis?

A In response to whole fish and fillet.PCB -
concentration, the concentration is more a direct
consequence of the fat content of the whole organism
versus the tissue. When expressed on a fat content

basis, the difference between whole fish and fillet

is not probably =-- or not significant.
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Q Doctor, I didn't ask you about nofmalized
in tﬁe data sense. All I want is a simple éﬁswer to
this question.

In your review of the data are the PCB
levels found on a whole fish basis higher than those
found reported on the edible portion basis?

A Yes, they are.

Q Have you made any effort to determine for
any particular gpecies how much lower PCB levels are
when reported on an edible fish basis as opposed to a
whole fish basis?

A I would have to answer yes, and go back to
the previous comment that those differences are
explained by fat content, in the main. The major
portion of that difference is due to the fat content.

Q In other words, the reason the edible portion
of the fish has lower concentration of PCBs is it has ~
a lower fat level than other parts of the fish?

A That is correct. The primary reason.

Q Now, have you made any effort to detcrmine
what percentage of the concentration of PCBs when measured
on a whole fish basis is contained in the edible portion

of that fish?

e [ SR R
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A This is a difficult question to anmswer
direétly. I can only respond by stating that PCB
concentrations in fillets are 30 to 50 percé;t of
those in the whole body, based on recollections of
data from laboratory studies and data from the Food
and Drug Administration analyses.

Q Do non-ortho PCBs tend to concentrate at
higher levels in the rat of a fish than they do in

the edible portion of fish?

A I am not certain I can answer the question

48

directly. 1 think that they are essentially distributed

in all parts of the body. They tend -- There is
literature that answers your question. In work
published recently it shows that partition coeffi-
cients controls whether the isomers are in the fat or

in the tissue. Based on my recollection of that

literature, the concentration of non-ortho chlorine . .

might be expected to be higher in the edible portion
than in the fat, based on these involved partition
coefficients,.

Q Is it your recollection that the literature
shows that non-ortho PCBs divide between edible and

fat portions of the fish differently than other
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PCBs? ;

" A Yes. There is data showing distribution
in human milk and plasma and whole total boéies in
which the fat content of the non-ortho substitution
is lower, and these range from a factor of one to
three. The range of differences are within a factor
of thr~e, And that these non-ortho substituted PCBs
are on righest conce~trations in mother's milk, and
this reference is from Dr. Wolfe at Mt. Sinai.

Q In your data reported in Exhibits 1 and 2,

the non-ortho PCB data is reported on a whole fish

basis?
A That is correct.
Q Can you make any projections, with any

reasonable degree of scientific certainty, about
what those non-ortho PCB levels would be in the edible
portion of the fish?

A Based on Mary Wolfe's publication on
distribution of PCBs, non-ortho and one-ortho chloro
PCBs, and Steven Safe's review of the literature, one
would conclude from their data that non-ortho and
one ortho chloro PCBs would be higher in tissue than

in fat, and/or proportional whole body residue.
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Q Look at Exhibit > to your depositjon, please.
Take a look at Table 1. At the botton of Table 1
you have concentration measurements for 3,4:3,4 PCBs,

is that correct?

A Yes.

Q And it says 2300 parts per trillion.

A That is correct.

Q That is reported on whole fish?

A That is correct.

Q Can you tell me what that figure would be

if it were reported on an edible fish basis?

A Using the information from Steven Safe's
literature review, it might be ocn a proportional
basis factor of two to three higher. But again I --
working strictly on a projection from differences in
partition coefficients.

Q Well, are you prepared to state at trial . _
under oath and as a matter of science that the level
of non-ortho PCBs in the edible portion of this carp,
assuming it is edible, would be in thke neighborhood
of two to three times higher than 2300 parts per

trillion?

A Based on the qualifications I just stated,
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and on published literature that exists pergtaining to
the aistribution of these non-ortho and one ortho
chloro with 3,4,3,4 substitution, you wouldhcertainly
conclude those data are higher.

Q Mary Wolfe's research that you have referred
to, did that involve studying the distribution of
non-ortho PCBs in fish?

A No.

Q Steve Safe's research that you referred to,
did that involve the stuuy of the distribution of
non-ortho PCBs in fish?

A In one of his publications he includes fish,
and he is currently, and 1 believe the record, the
literature would show he has included fish samples
in some of the work reported.

Q Do you happen to know or remember the
particular work of Mr. Safe that you are referring to?

A I do not.

0 Has your laboratory made ary effort to
duplicate Mr. Safe's work to find out if it is correct?

A We did work -- we may have a direct answer.
I may have a direct answer to your guestion, but I

would have to consult publication in the New York

Thea | Ubbon
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Annals of Science pertaining to the distribution of
3,4;3,4 in the tissue. We have done resear2h on that
in terms of accumulation o{f 3,4,3,4, but I Eave not,
in terms of duplication of Steve Safe's work, we have
not duplicated in detail his work.

Q Do you know what fish species Dr. Safe used
in this study?

A I think it was trout, it is my recollection.

Q Based‘on your work and research into PCBs
in fish, do different species of fish concentrate
different PCBs in different ways, to different degrees?

A On the basis of your question I would say
no, based on the work done to date. I could not say
it is not possible, but no, as far as -- I answered
an earlier question pertaining to the species not
being a major factor again. If you look at percent
lipids, that is a big part of answering your question.

Q Do you have any expertise in toxicology?

A On a qualification I would say yes, and
explain the qualification, if I may, or if you would
like.

Q You say on a qualification you would say yes?

MR. WHITE: Go ahead and answer the gquestion.

Thea L Urban
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BY THE WITNESS:

¥

A I work as one section chief in a laboratory

-

that is a multi-disciplinary laboratory. It involves

experts in toxicology, physiology, pharmacokinetics,
enzyme induction, microbiology. As part of my
responsibility it is necessary for me to know their
literature, to be able to ccnverse with them on a
scientific valid basis, and to assist in formulation
of designs involving toxicology and these other

disciplines. And over the last 14 and a half years

I have acquired a detailed understanding of pharmaco-

kinetics, some structure activity relationship, and

we have established jointly, as joint studies with

513

Dr. Foster Mayer, a well-respected aquatic toxicologist,

and as part of the objectives of the chemistry research

program it is necessary and was necessary to define
analytical protocols and approaches which would
provide the data supporting and integrated with tox-

icology studies.

Q Are you a fisheries biologist?

A No, I am not.

Q Are you an expert in the movement of PCBs?

A From a viewpoin. of having read the literature
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fish movement in or near Waukegan Harbor? )
¢

A No, I have not. -

Q Do you have any information on that?

A In relationship to -- Yes. Okay.

Q Do you have specific information regarding

movement in or near Waukgean Harbor?
A Only in the Great Lakes, in the Lake

Michigan proper.

Q But nothing specific to Waukegan Harbor?
A No, I do not.
Q Do you know the species of fish that are

most frequently caught by sport fisherman in the

Illinois waters of Lake Michigan?

A I have read that information on creel census.
Q What are those species?
A My guess is, now again this is from

recollection, that your gsalmonoidis one group, and o
the pan fish,depending on ~-- and perch, and the like,

pan fish. Again, it's been a long time.

Q Salmonoid would be lake trout and salmons?
A Coho salmon and lake trout.

0 The pan fish inciude yellow perch?

A Yellow perch, bullhead, white.

Thee L Urbon
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Q Do you know which species is the ?ost

important species for sport fisherman in the Illinois

-

waters of Lake Michigan?

A Yes.
Q Which species is that?
A Let me clarify the comment. In terms of

economic valu:, the Zoho salmon and lake trou. were
the largest dollac~based in ustry, in terms of the
expenditure for average fisherman. Beyond that in
terms of numbers caught per expedition, I simply have
to refer to the literature. I can't recall.

Q Is the knowledge of fish movement in or near
Waukegan Harbor important for determining potential
exposure to fish from the PCBs in Waukegan Harbor?

A I suppose so, Yyes.

Q Do you have any knowledge of the fish
population in Waukegan Harbor? -

A No, I don't have.

Q Do you have any knowledge of fishing
activities in or near Waukegan Harbor?

A I have not read -- No.

Q Have you spoken with any fisheries biologist

to check if any opinions you ~icht have about the

Theo I Urban
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availability of the PCBs in Waukegan Harbor to fish?
)

A No, I have not. I would like to comment
beyond that no answer. It is that there is mno
unique factors that 1 am aware of that would change
the availability of PCBs there versus any other
place in the Lake.

Q I suppose the critical part of that answer

is none that vou are aware of, is that right?

A True.

0 Is that right?

A Yes.

Q Have you personally done research in the

bioconcentration of PCBs?

A Yes, I have.

Q What fish species have you studied in that
regard?

A We have studied the four representative

species used in our laboratory.

Q Which are?

A Channel catfish, or a catfish, a representa-
tive salmonoid such as a Coho, brook trout or lake
trout, in some cases. Fathead minnows, and bluegills.

Q Has your laboratory calculated bioconcentration

Thee L Urbon

'S F.QJ g‘w-‘:’ MJ De:o-ﬁ-

e et

e Sk LT R

Clicase 17 20203




™

59
Stalling - direct (Featherstone)

rate of PCBs to be representative of many of the fish
in Wéukegan Harbor? T

A Probably not. )

Q Is the bluegill considered a reasident fish?

A‘ It is. But --

Q Do you know whether or not most of the
fish in Waukegan Harbor are resident fish or migratory
fish?

A I can't answer that guestion.

Q 1 take it because you don't know the fish
population in Waukegan Harbor or fish movement in
or near Waukegan Harbor, you cannot give me a
representative bioconcentration factor for fish ir
Waukegan Harbor?

A I can give you a -- Yes.

Q What figure would you give me?

A In the range of 50,000 plus. o=

Q 50,000 to what?

A 30 to 50. Whatever is in the water column =--
Based on laboratory studies, what is in the water
column concentration would effectively be magnified
to the minimum of 30 to 50,000 times under laboratory
conditions. It is my estimate that the bioconcentration

heo [ Urban
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Stalling - direct (Featherstone)

factor in the environment _xceeds 100 to 20Q,000.
L 4
Q Well, are you prepared to testify -that
as a matter of science that bioconcentration factor

of 100 to 200,000 would apply to those fish in Waukegan

Harbor?
A No reason they shouldn't.
Q Do you consider that to be a representative

bioconcentration factor?
A For PCBs, yes. Based on real world data.
Q Have you seen any bioconcentration studies

done in Waukegan Harbor?

A I haven't observed them.

Q Have you read any reports about them?

A No, I have not.

Q Has anybody discussed with you any of the

bioconcentration studies done in Waukegan Harbor?
A No. -
Q In the bioconcentration tests that your
laboratory runs for PCBs, are those tests generally
28 to 30 days in duraﬁion?
A Generally they ave longer than 28 days. But
a 20 to 30-day test for biocaccumulation would be

minimum.
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Q In your last answer you said 20 te¢ 30 days.

Did you intend to mean 28 to 30 days? B

A No. I am saying two to three weeks is the

61

minimum figure to even begin to estimate biocaccumulation.

You would get low values.

Q I want you to assume that a bioconcentration
test for PCBs was dc.« for 28 days in Waukegan Harbor,
and at the end of that period of time bioconcentration
factors were measured. Okay?

A All right.

Q Can you tell me how close the bioconcentra-
tion figure measured after 28 or 30 days would be
to what you would consider to be representative
bioconcentration?

A Half order of estimate., Fifty percent,
probably. You are asking for an opinion. I am giving
you an opinion. T

Q Have you done any studies personally to
determine that?

A In terms of Waukegan Harbor I have done no

research,

Q Is it fair to say that the standard laboratory

biocconcentration test runs for 28 to 30 days?

Theo L Urbon
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and let him finish his answers. If you don;t like
an ahswer -- -

MR. FEATHERSTONE: Only if you cooperate.

MR. WHITE: If you don't like an answer,
Bruce, there is no reason to cut him off and change
the question on him.

MR. FEA™HERSTONE: I realize, Mr. White,
that as a result of yesterday's hearing the Government
has told Dr. Stalling to get his licks in whenever he
can.

MR. WHITE: That is your characterization.

MR. FEATHERSTONE: But you may ask whatever
questions you want to, Mr. White, on cross examination.

MR. WHITE: All I am asking is that you
continue to ask your questions.

BY MR. FEATHERSTONE:
Q Dr. Stalling, your study into the bioconcen-
tration of the 3,4,3,4 PCB, did you calculate a

bioconcentration factor for that isomer of PCB?

A I think the answer is yes, and I don't
recall the exact values. It is in the literature.

Q Do you recallvthe approximate value?

A By "approximate,” I am going to say 10,000,

Theo L Urbon

Cer‘,s:--_cj SLC-E'—'MJ pe::*‘.m-

133 C:,UQL L“ Ca”e S‘.we‘,

(‘L’v - !'ﬂAf"‘ﬁf‘A'S



™.

65

Stalling - direct (Featherstone)

were eliminated more rapidly, what you are {n fact
saying is they did not bioconcentrate as rapidly or
as to as great an extent as other PCBs? )

A To as great an extent is the answer 1
would say to your question. They are more
physiologically distributed in tiie organism, and
are not as lipid-so.uble. And going back to the
comment I made earlier about Safe's work, they fall
in the expected behavior based on partition coefficient.

Q What other non-ortho PCBs did you study
other than 3,4,3,4 PCBs?

A The analytical characterization has included
measurements for 3,4,3,4,5; 3,4,3.4 -- 3,4,5,3,4,5.
In general the hexachloro compound is of minimal
concentration,

Q When you say hexachloral compouna you are
referring to 3,4,5,3,4,5? .

A That is correct.

Q Did you just say that the bioconcentration
of that isomer or that pPCB 3,4,5,3,4,5 is minimal?

A No, I did not say that. I am saying we -~
I should have said we have done no work on the

nexachloro compound in the bicaccumulation.

Theso L U+ban
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Stalling - direct (Featherstone)

Q Have you done work on the 3'4'3f4'5 PCB for
bioconcentration? T

A I think that was included in the work on
the -- Yes, to the best of my recollection, from New
York Academy of Science publication.

0 Was this in the same publication in which
you reported on the work in the bioconcentration
factors for 3,4,3,4 PCB?

A That would have been a part of that study.
My memory is incomplete at this moment. I simply
cannot remember.

Q What bioconcentration factor did your
labo;atoty calculate for the PCB 3,4,3,4,5?

A I don't recall that data. I just said that

a moment ago.

Q Can'you give me an approximate value?

A I don't, no, no, I cannot remember the - -
details of that. You have to‘see the publication.

Q The publications you referred to in connec-

tion with your testimony about bioconcentration
tactors for 3,4,3,4 PCB, and for the 5 chlorene
non-ortho PCB that you have rferred to, what years

were those publications?
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A I think that is a 1979 publication.
L 4
c Did you have co-authors? -
A Yes. Jim Huckins, Herm Sanders, and I

can't recall 1if there was =--

Q Dr. Johnson and Mr. Petty?
A I don't recall. 1I'd have to look at it.
Q I hand you a document. Is the publication

the ricrst one thac. is liste ! on that document?

A Yes.
Q Would you identify that on the transcript.
A New York Academy of Science, Volume 320,

48 to 59, 1979,
Q Have you done ary biodegradation work on

the PCB 3,4,3,4,5?

A No, 1 have nct.

Q Have you done any biodegradation work at all
on PCBs? . -

A We did do some analytical work, yes.

Q Which PCBs?

A These were hydroxy PCB derivatives.

I would like to comment. I have done no
metabolism studies on these isomers per se.

Q Do you have any data that shows whether or
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not the pcB 3,4,3,4 biodegraries in the enviyonment?

A I do not. :
Q Do you have any data that shows wgether or
not the PCB 3,4,3,4,5 hiodegrades in the environment?
Your answer is no?
A No, I do not.

Q Does the term preferentiai bicaccumulation

have any meaning to you?

A Yes.
Q What does it mean?
A I would say that an organism, an exposure

to a group of chemicals results in a preferred or a
biocaccumulation beyond that described by log partition
coefficients, or could be directly related to log
partition coefficient as one.

Q Does that mean that when one says a partic-
ular PCB bioconcentrates preferentially to others,
that it bioconcentrates at a higher rate, or to a
greater degree than others?

A When normalized -- yes. But when normalized
to the partition coefficient from that basis. Because
that is the only rational way to treat the information,

I guess.
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Restate that'question. I am not sure I
)

am tracking with what your intent is. _
MR. WHITE: Tf you don't understand the

question --

BY THE WITNESS:

A " Yes, I don't understand the question.
Restate that, 1 donft understand it.

BY MR. TEATHERSTONE-

0 Is it fair to say that the PCBs with the
higher bioconcentration factors are the PCBs that
preferentially biocaccunulate?

A Yes.

Q Have you done any studies into the bio-

concentration of dibenzofurans?

A Yes.

0 Has that been reported in the literature?

A No, it has not. i}
Q Is that study final?

A No.

o] Is that study still ongoing?

A It is in the process. Planning and -- Okay.

it is in the process.

0 In other words, the data has not been
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generated at this point?

»
- A We have =-- No. Let me -- No. Okay.

Q No, I am wrong, or yes, 1 am correct, the
data has not been --

A Some data is available, or has been
generated. Preliminary data is available or has
been generated. Final study is not complete.

Q Accordingly the conclusions of that study
are not complete?

A Of that study, tnat is Eorrect.

Let me clarify that. The laboratory
studies versus analytical measurements dealing with
biocoaccumulation. The gudy I had reference to is a
laboratory—based study versus an analytical character-
ization study of environmental residues of
dibenzofurans.

Q The laboratory study that is ongoing, is
that also your first study of the bioaccumulation or
bioconcentration of dibenzofurans?

A First laboratory study.

Q Do the terms bicaccumulate and bioconcentra-
tion mean the same thing to you?

A They are largely synonymous. The answer
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is no, but they are largely synonymous. i

Q Do vcu have any opinion, with any reason-
able degree qf scientific certainty, of the‘quantity
of dibenzofurans in the settlement of Waukegan Harbor?

A No, I do not.

Q Do you have any opinion, with any reason-
able degree of scientific certainty, about the
quantity of non-ortho PCBs in the sediments of
Waukegan Harbor?

A Yes.

Q What is the gquantity of non-ortho PCBs in
the sediments of Waukegan Harbor?

A The characterization of their quantitation
is included in the item 2, or in Exhibit 2. We
have analyzed samples, and the data from those
analyses are present.

Q Well, in fact what is in Exhibit 2 are o
your analyses for non-ortho PCBs in five sediment
samples from Waukegan Harbor.

A That is correct.

2 My question to you is can you make a
pProjection from that data to an estimate of the total

quantity of non-ortho PCBs in the sediments of Waukegan

Harbor? -rhot_ Lﬁ&m
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A With the information I have, no.
3
Q In Exhibit 2, you report findings_concerning

the presence of non-ortho PCBs in seven fish samples,
correct?

A I think that's -- there are more than seven
samples, including the National Pesticide Monitoring
Program data.

Q You are absolutely correct, Dr. Stalling.

It is a poor question, I am sorry.
In Exhibit 2 you report the levels of non-
ortho PCBs in seven fish samples from Waukegan Harbor?

A That is correct.

Q On the basis of those seven samples, are you
able to make any projection, with any reasonable
degree of scientific certainty, as to the quantity
of non-ortho PCBs in fish found in Waukegan Harbor?

A The same answer to the previous question.
No, not with the information available.

Q Based on any of the information that is
found in Exhibit 2, are you able to make any protection,
with any reasonable degree of scientific certainty,
about the quantity of non ortho PCBs in the fish in

Waukegan Harbor?
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A If the samples are representativej yes.
Q Do ycu know that? T
A Well, you assume they are. I will make -~

I don't know that. Okay.

Q Well, assume that seven fish samples reported

in Exhibit 2 are representative of the fish in Waukegan

Harbor. Can you tell me, w.th a reasonable degree of

scientific certainty, the quantity of non-ortho PCBs

in fish, full guantity, in Waukegan Harbor?

A Yes. Provided you can supply me with what

the biomass is.

answer that question?

Q What do you mean by biomass?
A How many fish, how many pounds of fish.
Q Do you need that in order to be able to

A That is correct.

Q Is there any way you can analyze for non-

ortho PCBs in the water column?

A Yes.

Q Was there ever any discussion about doing

that for samples from Waukegan Harbor?

A No.

Q Did you recommend that at all?
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A Didn't discuss it. ;

Q Do you have any data anyplace ftelating to
the concentration of non-ortho PCBs in the ;ater
column of Lake Michigan?

A No.

Q Is it fair to say then that you are unable
to make any projecti..., with any degree of scientific
certainty, about the yuantity of non-ortho PCBs in
the water column of Waukegan Harbor?

A No, it is not fair ~-- restate your question.

The answer is in the negative, I can't -- or I can

make some projections, yes.

Q Even though you have no water column data?

A "You know what total PCB concentration is.

Q In the water of Waukegan Harbor, do you know
that?

A No, I don't know that. You said Lake

Michigan, if I understand your question right.

Q Well, if you knew the total concentration
of PCB in the water column of Waukegan Harbor, could
you, with a reasonable dzg.cc of scientific certainty,
make a projection about the quantity of non-ortho

PCBs in that water column?
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A I think you might estimate it. -
Q How would you do that? T
A A simple fractional composition of the

residues as delineated in Aroclors, based on the
composition of the Aroclors present, or the total
PCB content. A simple mathematicai calculation.

Q Let me see if I understand that sir-‘e
mathemacical compu.ation. ?-e you saying that you
would take the concentration of non-ortho PCBs in
Aroclor 1242 far instance, and apply that concentra-
tion to the total mass of Aroclor 1242 in the water

column of Waukgan Harbor?

A That is one approach.
Q Do you consider that a valid approach?
A If you statc ~-- Yes, if you state the

composition of PCBs in the water column is Aroclor
1242, why wouldn't you do it.

Q Have you yourself ever written anyplace
that using such an approcach, there is tremendous

uncertainty in doing that --

A I have not.
Q ~-- because of the differences -- Let me
finish. -- because of the differences between newly

Theo L Urban
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manufactured Aroclor and that which has somghow found

its way into the environment?

A You have threc questions in one. Break
that down.

Q You can't answer the question?

MR. WHITE: Would you reread the question.
BY THE WITNESS:
A I want to restate -- restate the question.
(Record read.)
MR. WHITE: Answer the question.
(Sotto voce discussion had between
Mr. White and the witness.)
MR. WHITE: Let him restate 1it.
BY THE WITNESS:
A I'd ask you to reclarify your question.
BY MR. FEATHERSTONE:

Q Dr. Stalling, 1 apologize if I asked this
question before, but looking at my notes I can't just
remember if I did. 1Is PCB 3,4,3,4 degradable?

A I can't answer the question personally,
but the literature suggests that it is metabolized.

Q Do you know of any evidence that suggests

that PCB 3,4,3,4 is not biodegradable?
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A No, I don't.

Q Would you take a look at Exhibit i to your
deposition. 1

A Okay.

Q Poctor, on pages 2 and 3 of that document

your laboratory reports certain dioxins found in

those two fish, is that correct?

A In one sample?
Yes.
Q Do you have any opinion, with a reasonable

degree of scientific certainty, the origin of those
éioxin in those two fish samples?

A In view of the preceding discussions, the
origins of the dioxins probably don't -~ Well, I
guess yes, I have an opinion.

Q What is the origin of the dioxins in that
report in those two fish samples?

A As for an opinion, 1'd say they are related
to pentachlorophenols in the system, or from the

combustion or organochlorophenols -- chlorophenols,

17

Other than 2,3 -- other than the 2,4,5 trichlorophenols.

Q Your first one was pentachlorophenol?
A pentachlorophenols, p-e-n-t-a-c~h-l-o-r-o-

p-h-e-n-o-l.

Cortified Shorthond [Revertar
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Q Your second was organochlorophenol?

A Just call it chlorophenol other than

-

2,4,5 trichlorophenol.

Q You are saying phenol?

A Phenols, s, plural, chlorophenols.

Q It is spelled p~-h-e-n-o-1-s?

A That is correcé.

0 Is it fair to say that you do not have

an opinion that those dioxins came from the use of
PCBs?

A If you are -- Restate your question. I
think you have a double negative. But go ahead.

Q 1f I do, I apologize. 1Is it fair to say
that in ybur judgment those dioxins in those two
fish samples did not come from use of PCBs?

A That is correct.

Q Doctor, referring again to Exhibit 1, your
laboratory detected levels of dibenzofurans in the
two fish samples, is that correct?

A That is correct.

Q Have you ruled -ut as a matter of science
that some of those dibenzofurans may have come from

a source other than the use of PCBs?
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A No. But I have no other alternative than

that conclhsion.

-~

Q Well, are dibenzofurans found in chloro-
phenols?

A In some material. Not all.

Q Are chlorophenols found in Lake Michigan?

A I have no *--a on that. However, it is

fair to say that furans are found in PCBs.

MR. FEATHERSTONE: I move to strike that
last sentence as pon-responsive to the guestion.
BY MR. FEATHERSTONE:

Q When your laboratory ran the analyses that
are shown in Exhibit 1 for dibenzofurans in the two
fish samples, did you or anyone in your laboratory
make any effort to calculate any expected value of
dibenzofuran in those samples?

A No.

Q Do you know what I mean by expectéd value
of dibenzofurans?

A I will let you clarify what you mean by
"expectved value."

Q What I mean is did anyone take a look at

the PCB levels reported in those fish and make any
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effort to project what you would expect to find in

the way of dibenzofurans?
A No. PCBs were not measured in thése
particular samples.
Q Did anyone make any effort to calculate
the expected quantity of dibenzofurans in those

two fash based on the non-uv.cho PCBs found in those

two fish samples in Exhibit 12?2

A No.
Q Can you do that?
A No. I think your question has a =-- makes

reference to dioxin. And if you please read =--
reread the gquestion.
(Record read.)
BY THE WITNESS:
A My error. No;

BY MR. FEATHERSTONE:

Q Are you able to do that?
A Not with this data.
Q Are you able to do it with other data that

you are aware of?

A We have not done so.
Q The question is are you able to do it?
Theo L Urban
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A We could, yes. ¥
Q How would you do it? g
A Take the description of the dibenzofurans --

I mean the concentration of the total PCBs in relation-
ship to composition of Aroclors making up the
residue, and then calculate that known fraction of
non-ort..o substitut.2 PCBs which would be on the total
order of about 30 percent over all of the PCBs, for
total non-ortho substitute PCBs. That information is
presented in Exhibit 2,

0 Have you done any research into the concen-
tration of dibenzofurans in PCB 1242?

A No, I have not.

Q Have you done any research into the concen-
tration of dibenzofurans in Aroclor 1248, PCB 124872

A No.

Q Do you know whether PCB 1242 or PCB 1248

are reported to be in the sediments of Waukegan Harbor?

A They are.

Q The} are?

A They are, yes.

Q Do you know whether there are any other PCBs

or Aroclors in those sedim2nts?
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In the main -- No.

L g
In the main it's PCB 1242 and 12482

That is correct. -
Do you know in what approximate ratio?
Based on -- Yes.

And this is for sediments in Waukegan Harbor,

That is correct. You asked the question

about sediments.

Q

What ratio?

On the order of one to one to two to one for

Did you say one to one or two to one?
That is right, in that range.

The dibenzofuran levels shown for the two

fish tested and reported in Exhibit 1, do those

dibenzofuran levels correlate with the levels reported

for non-ortho PCBs?

A

Q

A

No. I think there is no direct relationship.
Doctor, I can't even hear you at this stage.
I am sorry. I'am getting a little tired.

No. I think there is no direct relationship

between non-ortho PCBs and dibenzofurans.
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Q Would yod expect the fish sample }hat has
the higher level of non-ortho PCBs to have a higher
level of dibenzofurans, other things remain{ng equal?

A I would have to -- I can't answer the
question based on the information I have, because I
don't know the composition of the PCB residues
between these two fish. You may want --

V) Well, yovu know fr m Exhibit 1 the concen-
tration of non-ortho PCBs in those fish, at least
as measured by your lab.

A Right.

Q My question to you is would you expect the
dibenzofuran level to be higher in the fish that has
the greater concentration of non-ortho PCBs, that
information which you iave in front of you, all other
things being the same?

A No, because there is no direct relation,
as I indicated earlier in the previous question,
between orthochloro PCBs and the potential formation
of dibenzofurans from ortho-substituted PCBs, which
are the known precursors ‘n the literature.

MR. FEATHERSTOHE: Let's break for lunch.

{(The deposition was recess to 1:45 this
date, September 9, 1982.)
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DPISTRICT OF ILLINOIS
EASTERN DIVISION

had]

THE UNITED STATES OF AMERI~ .,

Plaintiff,

-

vs. No. 78 C 1004

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

Defendants.
The deposition of DR. ~AVID STALLING, resumed
pursuant to recess, on September 9, 1982, at 219 South
Dearborn Street, Chicago, Tllinois, on September 9,
1982, at the hour of 1:45 p.m.
PRESENT:
MR. JERROLD H. FRUMM
MR. JAMES WHITE
MR. MICHAEL A. POPE
MR. RICHARD J. KISSEL
MR. JEFFREY C. FORT
MR. BRUCE FEATHERSTONE.
ALSO PRESENT:
MR. HUGH THOMAS.
MR, MARK SCHNEIDER
MR. JOHN VAN VRANKEN

MR, FRED D. HILEMAN
MR. RICHARD YOUNG.
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D™ . DAVID STALLING,

called as a witness by the Defendant Monsanto, having

been previously duly sworn, was examined and testified

-

further as follows:
DIRECT EXAMINATION (Resumed)

BY MR. FEATHERSTONE:

Q Dr. Stalling, are chlorophenols a source
of dipbenzofurans-s

A In the literature it's been established
that both dioxins and dibenzofurans can be formed
during the manufacture of chlorophenols and/or their
combustion, yes.

Q Are you aware that there are reports in
the literature that have linked the environmental

levels of chlorophenuls with the presence of dibenzo-

furans?

A Yes. But primarily in combustion.

Q Are you familiar with what is known as )
fly ash?

A Yes, I am.

Q Is fly ash a source of environmental

dibenzofurans?
A You say 1is it?

Q Yes.
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A Yes, and dioxins as well.

1 4
" Q Have you seen reports or data in the

literature that chlorophenols are found in ;he Great
Lakes other than Lake Michigan?

A I have not read the literature. No, I am
not familiar with it.

Q Do vou have an opinion about whethe~-

chlorophenols have found their way into Lake Michigan?

A My assumption -- Yes, probably.

Q I am sorry. Did you say yes, probably?

A Yes.

Q Do you have an opinion whether fly ash has

found its way into Lake Michigan?

A 1'd have to say no. I don't have an opinion
on that matter. I am not familiar with that literature.
Q If chlorophénols are found in Lake Michigan,

could dibenzofurans that have been found in fish have

come from those chlorophenols?

A Only under very remote circumstances, I
think. Yes, it could come from.
Q Are you aware of any scientist who has

attempted to determine to what extent chlorophenol

contamination of a lake has contributed to the

{
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dibenzofuran contamination of the water bo?y?
MR. WHITE: Excuse me. A lake or;the Lake
Michigan? -
MR. FEATHERSTONE: I think I said a lake.
MR. WHITE: A lake.
BY THE WITNESS:

A Yes, I think there have been studies, in
the affirmative for your question. But not that
dibenzofurans were the consequence, but dioxins.
Insofar as my recollection goes, the literatu;e is
primarily tied with dioxins as a consequence of a
chlorophenol inputs.

BY MR. FEATHERSTONE:

Q Well, you are co-author of at least a
draft of an article, aren't you, thatgtates dibenzo-
furans in environmental samples may well have come
from chlorophenols? S

A I think that paper cites that direct
correlation with PCBs for dibenzofuran levels and
in only areas where chlorophenol production,
principally 2,4,5 trichloralphenol occurred,
measurable quantities of TCDD were found.

The interpretation Y have from the literature
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research we have done is that dioxins are the more
direct consequence of chlorophenol use than-are
dibenzofurans, and only in the case of comb;stion
wherein PCBs may have been involved with the
combustion are significant dibenzofuran quantities
produced.

MR. POPE: Can I ask that the reporter
read the answer back, please.

(Record read.)
BY MR, FEATHERSTONE:
Q Would you look at Exhibit 1 to your deposi-

tion, please. 1In Table 1 you claim that the four

chlorene dibenzofuran is the 2,3,7,8 isomer, is that

correct?
A That is corréct.
Q In Table 2 you do the same thing.
A That is correct. )
Q At the end of the paper you have a footnote.
A That is correct.
Q Which says that identification in both tables

is tentative, is that correct?
A That is correct.

Q Now, first of all, that footnote says that
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all 37 four chlorene isomers are not availaple.

A That is correct. :
Q Are there 37 or 38 four chlorene isomers?
A If you count -- I would have to recall the

literature. My assumption is there are 37 furan
isomers other than the 2,3,7,8. But I am not certain
at this instant from recall We have 2,3,7,8, but
we do not have all 37 other _somers.

Q How many of the 38 four chlorene isomers
do you have?

A In our laboratory we probably have about
ten or fifteen. /I don't recall exactly. But I might
add that we have cooperated on these analysis with
Dr. Rudy Buser and Dr. Rappe in Sweden, and have
relied on their publiéhed techniques for identification.
The corroborative determinations.

MR. FEATHERSTONE: Would ;ou read the first _
part of his answer.
(Record read.)

BY MR. FEATHERSTONE:

Q Where you say that the identification of

the four chlorene dibenzofurans is tentative as 2,3,7,8,

do you mean that there are interferences that prohibit
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you from making a positive identification? ;
A There is no interferences that prohibit
us from making a positive identification that is a
tetrachloridedibenzofuran. The analogous sitvation
existed for quite some time in the TCDD isomer
specificity, and it was not until all of the isomers
were synthesized and =hown that they could be resolved
that we could state unequivocally that 2,3,7,8 TCDD
was present.
In the current state of research, no one
has unequivocally identified 2,3,7,8 by unequivocal
definition. However, it is known the compound present
co-elute exactly with 2,3,7,8 TCDD on more thaﬁ one
column of. widely different polarities. And based
on reasonable scientific certainty we are certain
that 2,3,7,8 is likely present, the high probability
of being present. -
I am well aware of research done at Monsanto
that shows the possibility of one other isomer
coeluting with 2,3,7,8 TCDD. And 1 think the intent
of the report is clear. Biologically there is gquite

a bit of supporting evidence that would also substantiate

2,3,7,8 as being refractory.
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’Q My first question is, because you¥said that
the identification is tenta*ive, does that not mean
you have not been able to positively identigy that
four chlorene dibenzofuran as 2,3,7,8?

A With the qualification I stated, that on
several analytical columns the material is coincident
with it. We have not precluded that it is not.

Q In other words, you haven't made a positive
identification?

A We have made a positive identification that
it could be 2,3,7,8 TCDD, and that it is a tetra-
chlorodibenzofuran.

Q But you have not made a positive identifica-
tion that it is the four chlorene dibenzofuran
2,3,7,8, isn't that right? -

A As I qualified the statement, I have iden-
tified it within the limits of our ability and the
rest of the scientific community.

Q Dr. Stalling, have you been able to separate
and positively identify all four chlorene dibenzofurans?

A No. No one else has.

Q Is it not true that because your laboratory

has been unable to do that, you are unable to make a
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positive identification that that four chlorene
3

dibenzofuran in those fish in Exhibit 1, you are

unable to say that they are positively 2,3,7,8

tetrachlorodibenzofuran?

A Within the limits stipulated, that is
correct.
Q In your judgment, do dibenzofurans correlate

with PCB levels?

A Yes, they do.

Q Would you expect that fish with higher PCB
levels would have higher dibenzofuran levels than

fish with lower PCB levels?

A That is correct.
Q Is that what your data in Exhibit 2 shows?
A No. There is no direct correlation with

Exhibit 2 and dibenzofuran measurements whatsoever,
because no dibenzofurans were made on those samples. ]
Q In Exhibit 1 -- I misspoke, I meant Exhibit 1.
In Exhibit 1 does your data show that dibenzofurans
correlate to the PCB levels in those fish?
A The information to make that statement is

not present, because you do not have total PCB content.

You have non-orthochloro PCBs reported.
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Q Are you aware that the US EPA meagsured those
two fish reported in Exhibit 1 for total PCB?

A I have no data on that. i

Q I want you to assume, Dr. Stalling, that
according to the US EPA, the fish identified in

Table 1 had a 131 part per million total PCB measured

on a whole fish. Okay?

A Yes.

Q Okay?

A Okay.

Q I want you to assume the fish shown in

Table 2 as measured by US EPA to have 187 parts per

million PCB measured on a whole fish basis.

A 1872

Q Yes.

A Okay.

Q In both cases it is reported as PCB 1248.A_

All right?

A Yes.

Q With that data in front of you, is it true
that your finding# of the level of dibenzofurans in
those samples do not correlate with the PCB levels

in those fish samples?
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A Well, the trend -- No, I don't th?nk it's --
No. They tend to correlate with the PCB le;els. 1f
fish 1 has 131 and fish 2 has 190, that's 46 percent,
almost S50 percent greater PCB content in our data,
or the factor of 100 percent -- No, 50 percent greater,
or 100 percent greater is a general correlation. It
is not an inverse correlation for certain. I would
say that a 20 percent or 15 percent error might be
made in the measurement, since dibenzofurans are
made without an internal standard reference compound
such as the case with chlorene labeled TCDD. That
the error there could be 20 percent. So if you take
an error plus or minus 20 percent, we are not very
far from a direct correlation.

Q Can you meas;ra an expected level of dibenzo-
furans in a fish with 187 parts per million PCB measured
as PCB 12482 .

A To make certain, would you repeat the guestion?

Q Certainly. Are you able to make a projection
as to the estimated concentration of dibenzofurans in

a fish that has a PCB concentration of 187 parts per

million measured PCB 12487

A I could give you a range of expected value
TLveo I__ Ur&x)n

— R B —— (‘P"’.'f‘CCJ CLC’?L V'J Depc’{e"

e S DT

Alle Tiree!



-

95

Stalling - direct (Featherstone)

based on monitoring data that we had done from other
L

locations, yes. -

Q What range can you give me? -

A The mean value for ;bout 25 samples, there
are about, PCDFs would be approximately one
éO0.000ths to one 100,000th of PCB level.

Q What would that give me when applied to
187 parts per million PCB?

A About 40 parts per trillion.

MR. éOPE: Based on 1877
MR. FEATHERSTONE: Yes.
BY MR. FEATHERSTONE:

Q In Exhibit 1, your laboratory reports .
measurements of five chlorene and six chlorene non-
ortho PCBs for those two fish, in those two fish,
is that correct?

A That is correct.

Q Did you look for those two non-ortho PCBs
when you ran the analysis of the five sediment
samples that are reported in Exhibit 27

A Yes, and I believe that data is provided
in the Appendix D.

Q Did you find five chlorene non-ortho PCB
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in the sediment samples that you analyzed? :

A No, we did not. We did not report it.
Q Did you find it? )
A We found the peak that might correspond to

it, but we did not have the mass spectrometry con-
firmation, so we did not report it.

Z Does trat mean you could not identify it
as a five chlorene non-ortho PCB?

A We didn't attempt to identify this.

Q Did you look for six chlorene non-ortho
PCBs in the sediment samples?

A There was not a peak corresponding to that
component in the sediment samples, is my recollection.

Q - What you are telling me is you did look
for it and didn't find it?

A That is correct, by electron capture gas
chromatography, that is correct.

Q Do you have any explanation for why you
found six chlorene non-ortho PCBs in the fish, or at
least in two of the fish samples that are shown in
Exhibit 1, but you did not find that in the cediment
samples?

A There were two different gquantitation methods
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reported. :

Q What does that mean? -

A In one case we did the analyses by mass
spectrometry, which is moire specific for the hex and
penta compounds than is electron capture, with a
much larger sample size. And in all the analyses we
have d_ne so far wi+h the Aroclor series, the concen-
tration as reported JAOAC & ticle we wrote, the
content of 3,4,3,4 is highest in 1248, and very
small amounts of hexachloro exist in the Aroclor.

So its relative occurrence, the hexa-
chloro compounds relative to the pentachloro would
be low.

Q Let me see if I understand your testimony.

Is it your testimony that the six chlorene non-ortho

PCB is present at only very low levels in PCB 12487

A Relative to 3,4,3,4. )

Q Which is the four chlorene non-ortho PCB,
right?

A That is correct.

Q Is the six chlorene non-ortho PCB nresent

in Aroclor or PCB 1248 at lower levels thanp is the

five chlorene non-ortho PCB?
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A Yes, it is. If present. ’

Q You mean there is some doubt in ygur mind
whether the six chlorene non-ortho PCB is present
in any quantity in PCB 1248?

A That is correct. 1It's a low =-- it is a
trace component in the Aroclor.

Q Do you have any explanation why in Table
2 of Exhibit 1 your people found a higher level of
six chlorene non-ortho PCB than five chlorene?

A I think I can explain that. There are two
different sampling preparation schemes used in the
workup of samples for the mass spectrometry dioxins,
dibenzofurans. We did not optimize the recovery of
3,4,3,4 in that procedure, because we were -- it
carried through the procedure, but the recoveries
can be 30 to 40 percent. So that this technique

used in the mass spectrometry determination will

underestimate the concentration of 3,4,3,4.

Q I didn't ask you about 3,4,3,4.
A I am answering your question.
Q I am asking you about -- I am looking at

Table 2, and I am asking the six chlorene non-ortho

PCB which is reported at a level of 300 parts per
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-,

trillion, is that correct?
A That is correct.
Q And the five chlorene non-ortho PCBs, which
is reported at a concentraéion of 200 parts per
trillion, is that correct?
A That is correct.
Q If I understand your testimony correctly,
it is your judgment that in PCB 1248 the five chlorene
non-ortho PCB is present at higher levels than the
six chlorene non-ortho?
A That is correct.
Q What is your explanation for why in this
particular fish sample you found higher levels of
six chlorene PCB non-ortho PCBs than five chlorene?
A I can't explain that directly. That is
just the way the data is.
Q Does that data suggest to you that some
of the six chlorene non-ortho PCBs came from someplace
other than Waukegan Harbor?
A That is a possibility. I can't explain. I
can't answer your question.

Q In Aroclor 1242 and 1248, do you find higher

99

levels of four chlorene non-ortho PCB than five chlorene?
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Q Would you look at Table 1. N

A Yes. :

Q Do you report for that particuiﬁr fish
you found 4700 parts per trillion non-ortho five
chlorene PCB, is that correct?

A Yes.

Q And you found 2300 parts per trillion non-
ortho four ch.orene r(B?

A Right.

Q Do yo; have any explanation for why in that
case --

A I gave you --

Q Just a minute. -- you found more non-ortho
five chlorene PCB than four?

A Yes.

Q Why?

A That is, the concentration 3,4,3,4 is under-
estimated by as much as a factor of two to three for
this procedure. We reported what was present in the
fraction analyzed for dioxins and dibenzofurans. And
as I indicated, there is a difference in the separation
procedure between that reported in the Appendix 2 and
in your item 2 and item 1, Exhibit 1 and Exhibit 2.
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Q Is there any reason why you didn't go back

and fun that using the correct procedure?

A Yes. It only cost $6,000 or $7,000 to do
it, and it was not a specific objective of the analysis
to begin with. We reported what was present in the
sample.

) Are you saying it w~asn't a specific purpose
to identify as precisely as possible the concentration
of 3,4,3,4 non-ortho PCBs in the sample?

A That is correct, in this analysis, that is
correct.

Q Is that generally true for all of the data
reported in Exhibit 1?

A You only have two samples, and it was not a
tailored procedure for total 3,4,3,4 determination.

It was not optimized to give maximum recovery for
3,4,3,4. We wanted to confirm the identity of this - -
material with known standards and ma#s spectrometry

to be certain we were indeed measuring 3,4,3,4,3,4,5
and 3,4,5,3,4,5.

Q The work that you did that is now reported
in Exhibit 2, did you make any effort to compare the

levels of four chlorene non-ortho PCB that you found

Theo | Urban

L—%— — e ———— (‘e-*«‘:eJ SLQf‘L )nJ D’CO"_Q"

cro o~ 0 ~
(T QML? a Ta e Tlireet



rh.

Stalling - direct (Featherstone)

with what you expected to find in those samples?

102

A I have not.
Q You 2o not know whether it's high or low?
A I answered your question. I have not attempted

to relate the concentration of those components to
the Aroclor composition.

Q Is that werth doing?

A I don't know if I have an interest in doing
it at this instant.

Q If you did do it, would it give you any
scientifically useful information?

A That is speculation on both our part.

Q Wouldn't it tell you perhaps whether the
3,4,3,4 non~-ortho PCB is degrading in the sediments
of Waukegan Harbor?

A I think it would only confirm that 3,4,3,4
and non-ortho chlorene substitution in fish residues -
tend to be slightly lower than that what you would
expect in the respective Aroclor mixture, and reported
that in the JAOAC article on the composition of non-

ortho chloro compounds. An article by Huckins and

myself on lower levels, slightly lower levels of 3,4,3,

in relationship to the total PCB content.
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We know that to be, or at least assume based
on the literature publication, that to be the result
of greater circulation in the organism and less
storage in fat. Greater physiological activity for
that type of compound. So it fits in with what is
known about the partitioning of those components.

Q What you are telling me is that with respect
to non-ortho 3,4,3,4 PCB you had less of a concentra-
tion in the fish than you may have in sediments, for
instance?

A That is correct, yes.

0 Well, with respect to the sediment data
that is reported in Exhibit 2, does that data in
your judgment show that non-ortho 3,4,3,4 PCB is

degrading in the sediments?

A I have not examined it, as you asked earlier.
Q You haven't examined it in that light?
A Within that context, no, 1 have not looked
at that.
Q Your laboratory has reported that PCB 1242

is disappearing more rapidly than PCB 1254 and PCB 1260
is that correct?

A Yes.
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Q Is that finding consistent with ap explana-
tion that the isomers of PCB 1242 are biodegrading?

A Some isqmers may be, yes. )

Q Does that also include the non-ortho PCB
in Aroclor 12427

A I don't think data exists in that comparison,
to make that comparison yet.

Q It is not your testimony that non-ortho
PCB in 1242 don't degrade?

A Are you asking -- Repeat the question.

o) Is it your testimony that the non-ortho
PCBs in PCB 1242 are not degrading?

A Thus far with respect to this data, I have
not addressed that question.

Q Well, with respect to any other data, have

you addressed that question?

A No, I have not. :
Q So in your mind it is an unresolved guestion?
A Yes. But not totally uncharacterized in the

literature.
Q Well, what have you seen in the litcrature
that suggests that non-ortho 3,4,3,4 PCB 1s not

degrading in the environment?
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A I was not addressing specifically and only
3,4,3,4. d
Q Well, let's addre-. 3,4,3,4 first;

A Well, 3,4,3,4 can be metabolized by virtue
of it having two carbon'atoms with no chlorenes
adjacent to each other. The hexochloro compound
would be much more refractory to degradation.
Compounds having the same physiological attributes
of 3,4,3,4 substituted in one chlorene in the ortho
position would likely degrade very slowly, mu¢h more
slowly. And yet they too have the same or if not
similar physiological response in the organisms,
and therefore have lower rates of degradation. So
that there is some structure information pertaining
to degradibility that can be applied to interpretation
of data such as these to begin to study that guestion.

0 Well, let us deal with 3,4,3,4 non-ortho
PCB first. All right?

A Yes.

Q Just that. 1Is there anything in the literature

that suggests that non-ortho 3,4,3,4 PCB doesn't degrade?

A No, there is nothing.
Q Indeed because ron-ortho 3,4,3,4 PCB has
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two adjacent carbons that do not have chlorfnes
attached, you would expect them to degrade,-isn't
that right? )

A That they can be degraded, yes.

Q Isn't it true that you would expect that
the non-ortho 3,4,3,4 PCB would degrade faster than
certain ortho PCBs, tor instance the six chlorene
ortho PCB?

A Right. And it would degrade less slowly
than a lower chlorinated PCB such as 3,4,4 prime
trichloro. There is a general correlation with
lower levels of chlorination being very much degraded.

Q Is the fact that you did not find the six
chlorene non-ortho PCB in any of the sediment samples
you analyzed or any of the fish samples that you
analyzed in the second round that are in Exhibit 2
consistent with an explanation that the six chlorene -
non-ortho PCB that you reported in Exhibit 1 are not
from Waukegan Harbor?

, A No. I disagree «~i1th your statement. There
is no basis to make that statement.

Q So in your judgment that six chlorene non-

ortho PCB that you find in Exhibit 1 had to come from
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Waukegan Harbor? i

A If the rest of the pPCB came from there, too.

We are dealing with supposition.

Q The question is do you know that?
A No. You don't know either.
Q I am asking you whether consistent with an

explanation that it Aid not come from Waukega.. idarbor.

A No.

Q So we are at a Mexican standoff.

A That is the way it is.

Q Can you make any projections about the fate

of non-ortho PCB in the sediment of Waukegan Harbor?

A Probably not.

Q Do you have any projection how much, if any,
non-ortho PCB has been transported in the last year
from Waukegan Harbor to Lake Michigan?

A I made no attempt to do that.

Q Is it your opinion that the particular non-
ortho PCB that you have identified in the Waukegan
BHarbor samples have been generally found in fish in
Lake Michigan for basically as long as PCBs have been
in Lake Michigan?

A I assume there had been nothing ~-- Yes.
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Q Are you familiar with the work dope by

Dr. Humphrey? 3

A I have not -- No, I am not, not in any
detail.

Q Do you know who Dr. Humphrey is?

A Yes.

Q Do you know he is a Gove:nment witness in

this case?

A I have not had any contact with him. I may
have heard the name.

Q Do you know that Dr. Humphrey did a study
of people who ate large quantities of fish out of

Lake Michigan?

A "I have not.

Q Pardon me?

A I did not see it.

Q I haven't asked you whether you have seen

it. Do you know whether he did that?

A No, I didn't know that he did that.

o] Dr. Humphrey did do a study of people who
ate large gquantities of fish in Lake Michigan, people
who consumed in the neighborhood of 200 to 300 pounds

of fish a year out of Lake Michigan, in some cases.
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People who had been eating fish for 20 yearg or longer,
fish with PCBs in them. T
Is it your best judgment those peéble would

have been eating fish containing these non-ortho
PCBs that you found in Waukegan Harbor?

A I would almost assume with certainty that
they have.

Q Are you aware that researchers have done

work looking into the health of plant workers exposed

to PCBs?
A Yes.
Q Is it your judgment that those plant workers

who have been studied and reported on in the literature
were also exposed to these non-ortho PCBs that you
have found in fish in Lake Michigan and fish in
Waukegan Harbor?

A I would have to know -- I am not sure I can
answer that guestion. If I am not aware of the ortho --
the composition of PCBs that were exposed to the workers.
But - okay.

Q Assume that the-e workers have been exposed
to 1242, 1248, 1254 and 1260. Is it your best judgment

that those workers who have been reported on in these
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Stalling - direct (Featherstone)

epidemiological studies were in fact exposed to non-
ortho PCBs similar to what you found in Wauiegan Harkbor?

A Yes, I say so.

Q With respect to the dibenzofurans that you
found in fish in Lake Michigan and Waukegan Harbor,
is it your best opinion that individuals studied by
Dr. Humphrey in his fish eatersz study ate fish with
the same dibenzofurans that you found in Waukegan
Harbor and elsewhere?

A Yes.

Q Is it also your best opinion that those
plant workers who have been studied have likewise
been exposed to dibenzofurans that you found?

A No, not necessarily.

Q Well, you say no, not necessarily. So it

is not a categorical no, is that correct?

A That is correct.

0] In some cases they may have been?

A Yes.

Q Are the non-ortho PCBs that you fournd in the

sediment of Waukgan Harbor, and in some of the fish
that you have analyzed from Waukegan Harbor, are they

physically or chemically any different from the
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Stalling - direct (Featherstone)

non-ortho PCBs that would have been in the fish
that the fish eaters that Dr. Humphrey stud{ed
consumed?

A No chemical basis for any difference. A
compoﬁnd is a compounad.

Q Have you made any study of the various
alternative remedies proposed in this lawsuit?

A No, sir.

Q I want you to assume there are ten kilograms
of PCBs moving from Waukegan Harbor to Lake Michigan
presently on an annual basis. All right?

A Okay.

Q Assume that Waukegan Harbor is dredged so
that there is no movement of PCBs from Waukegan Harbor
to Lake Michigan. How much will that reduce the PCB
levels in the fish found in Lake Michigan?

A I couldn't begin to answer that question.

Q | How much will that reduce the non-ortho
PCB levels in the fish found in Lake Michigan?

A I doubt that I can answer that question.

Q How much will that reduce the dibenzofuran
levels in fish found in Lake Michigan?

A I wouldn't know the answer to that question,

Thea | Urban
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Stalling - direct (Featherstone)

either. 3
MR. FEATHERSTONE: What was the answer?
(Record read.)
BY MR. FEATHERSTONE:
Q I want you to assume there is approximately

five kilograms PCB moving yearly from the North

Ditcua into Lake rn.ochigan. “kay?

A All right.

Q Do you know what the North Ditch is?

A I have seen a map, yes.

Q I want you to assume that some remedy is

implemented in the North Ditch so that there is no
movement of PCBs from the North Ditch to Lake Michigan.
Do you have any idea of what that would do to PCB
levels in the fish found in Lake Michigan?

A No, sir.

Q Do you have any idea what that might do to

the dibenzofuran levels in the fish found in Lake

Michigan?
A No, sir.
Q Do you have any idea whatsoever what that

might do to the non-ortho PCB levels in the fish

found in Lake Michigan?

Theo L Urban
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Stalling - direct (Featherstone)

A No, sir. ;

MR. FEATHERSTONE: Let's take a break.
{Recess had.) )
BY MR. FEATHERSTONE:

Q Dr. Stalling, is the presence of adjacent
hydrogens on a PCB ring important in the degradation
of sed.uient?

A 1 can't answer that question. It is an
organism.

Q You can't answer that question because you
are not aware of any data or research on that point?

A That is correct.

Q Does your data that is reported in Exhibits
1 and 2 show that the non-ortho PCBs are degrading
more rapidly in the sediment of the Waukegan Harbor
than other PCBs?

A We addressed that earlier. I can't answer
that questiou. I haven't examined it.

Q Does any of your data from anyplace suggest
that the non-ortho PCBs are degrading more rapidly
than other PCBs?

A No, I think not.

Q Does your data ‘rom other locations show

T‘nea L Urgan
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Stalling - direct (Featherstone)

that they are not? ;

A No. z

Q You just haven't analyzed that data in that
regard?

A We don't have the information to answer

your question. I do not have the information to
answer your question.

Q Dr. Stallisuy. I asked you what effect a
remedial action in Waukegan Harbor that cuts off the
movement of PCBs from Waukegan Harbor to Lake Michigan
would have on the PCB levels in Lake Michigan fish.
You testified that you were unable to give me an
answer. In other words, that you don't know.

What information would you need to be able
to make such a determination?

A Well, I could only cite that from the
literature viewpoint that the models that were described
used a series of data, and you are privy to the same
information I am, and I simply don't hold myself out
as an expert iimnologist, and don't feel qualified to
get into that.

MR. POPE: An expert?

THE WITNESS: Limnologist. That is a guy
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Stalling - direct (Featherstone)
who can do what you just asked to do. '3
(Discussion had off the recogd.)
BY MR. FEATHERSTONE:
Q Have you made a comparison between the levels

of non~-ortho PCB that you found in Waukegan Harbor fish

to the levels in fish found elsewhere in Lake Michigan?

A As of yet 1 have not.

Q Do you have the data base to do that?

A Probaply not in detail.

Q Do you presently have a data base to allow

you to do that with the kind of scientific precision
that you would like to have?

A Let me state in -esponse to your question
what could be done, or what has not yet been done,
but could be done.

We have in these data composition by virtue
of various degrees of ortho-chlorene substitution,
starting primarily with the one chloro to four
chlorene containing.

Q You have to keep your voice up, Doctor, so
the Court Reporter can take it down.

A So that a distribution or composition analysis

comparison could be made on the basis of these data with
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Stalling - direct (Featherstone)

respect to orthochlorene substitution, as w$11 as
substitution in the 3,4 position, specifically
dealing with two chloro compounds which have 3,4 or
3,4,5 or 4 prime substitution. So the data exist

in these analyses to make comparisons on composition.
The data for the mecasurement of 3,4,3,4 is restricted
to the Waukegan samples. T-at is what is in this

Exhibit 2.

Q Bear with me, Doctor. Given the data base
that you have, I take it you cannot now make a
comparison between the levels of non-ortho 3,4,3,4
PCB found in the Waukegan Harbor fish samples with

fish samples taken elsewhere in Lake Michigan?

A That is correct. 1In Exhibit 2 you cannot
co that.
Q Is it likewise true, that for non-ortho

PCBs in Waukegan Harbor fish samples that you cannot
compare those levels with levels of the same PCBs
in Lake Michigan fish found elsewhere?

A That can be dcne. We are restricted. Your
first gquestion restricts it to 3,4,3,4.

Q Yes.

A The second does not restrict it to any isomers

Theo L Urbon
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Stalling - direct (Featherstone)

other than the non-chloro, non-orthochloro tomponent.
Q My second guestion restricted it fo non-
ortho PCBs.

A That is correct. I believe that there is

data to allow you to do that, if you so choose.

Q But you haven't done that?

A I haven't done that.

Q Do you have any plans to do that?
A I may.

MR. FEATHERSTONE: Mr. White, does the
Government have any plans to have Dr. Stalling do that?
MR. WHITE: It may. I don't know.

BY THE WITNESS:
A I have not been asked to do it.

MR. WHITE: He hasn't been asked. 1t depends
how many opinions he has.

BY THE WITNESS:
A When would you like to see that?

MR. POPE: Would it be a fair assumption to
say that if he in fact does do that comparison for
purposes of testifying, the Government will tell us?

MR. WHITE: Yes.

MR. POPE: Sometime before he takes the

stand. TLeo L Urt:an
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Stalling - direct (Featherstone)

-y

MR. WHITE: Certainly.
MR. FEATHERSTONE: Within a reasoéable time
period of his taking the stand.
MR. WHITE: Yes.
(Discussion had off the record.)
BY MR. FEATHERSTONE:
Q Dr. Stalling, what work have you done to

prepare for your deposition, other than the analyses

that are reported in Exhibits 1 and 27

A What work? Define what you mean by work.
Q You don't understand the term work?
A Well, I want you to define it for me, so I

don't misinterpret what you are asking.

Q .Have you seen any data, any documents,
talked to anybody concerning Waukegan Harbor?

A No, I have not talked to anyone concerning
Waukegan Harbor other than what you have here.

0 Have you discussed your testimony with
Elizabeth Stein?

A I have.

Q Have you discussed it with Mr. Hynes or
Mr. White?

A I have.
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Stalling - dir~ct (Featherstone)
- direct (Pope)

Q Have you discussed your testimony;with
anybody other than the attorneys for the United States
of America?

A I have not.

MR. FEATHERSTONE: I don't have any further
questions, pDoctor.

DIRECT EXAMINATION
BY MR. POPE:

Q Would you please summarize what your opinion
is as a result of all the work you have done in this
project?

A I will attempt to do that. We have
characterized the nature of the Aroclor residue in
the representative samples, representative samples
of sediment and fish.

We have demonstrated the integrity of the
methods used to generate the data beyond a reasonable
scientific doubt, in my opinion.

We have presented this information in two
formats; one, which allows a comparison of composition
in a general way with respect to the various levels
of ortho prime substitution, which I personally believe

to be important in terms of interpretation of the

Thee L Urban
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Stalling - direct (Pope)

residue, significant. J

We have presented the information;on the
dibenzofuran data that in general correlates with
other analyses with ratio of furan and PCBs.

I think that summarizes what information we
have generated.

Q Setting aside Exhibit 1, focusing instead
on Exhibit 2, which I take it includes the appendices,
does it not?

MR. WHITE: That is correct.
BY MR. POPE:

Q What were you asked to do?

A I was asked to analyze a set of samples to
be provided by the Envirormental Protection Agency
for the composition on an isomer specific basis, and
provide information on quality control validity of
the measurements.

Q Namely whether in fact the results you find
really were the isomers that you reported, right?

A The method of recovery and so forth were
acceptable. Performance cf the method, analytical

criteria.

And to testify, I guess, in respect to the

Theo | Urban
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Stalling - direct (Pope)

integrity of that information and the results of
those findings. :

Q Is that it?

A I think that is it. I can't think of some-
thing else.

Q Make sure I understand. You were asked and
it is your understanding that this is the limit of

your job; analyze the samples. What are they, sBeven

fish samples and five sediment samples?

A Right.
Q They were provided to you by somebody else?
A - That is correct, by the Environmental

Protection Agency.

Q Analyze those, and tell first the Government
and then presumably the court or jury which isomers of
PCBs were in those samples, correct?

A Right.

Q And be sure that you went through the proper

process by some kind of quality control, is that right?

A That is correct.
Q Anything else?
A And I think in terms -- One implicit, along

with that request, was to attempt to translate, if

Thee L Urbon
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Stalling - direct (Pope)

possible, any -- or to provide any assistante in

interpretation and utilization of the information.

Q Give me your interpretation and utilization
of that information? Summarize that for us.
A Okay. This is based on familiarity with

the published literature and conversations with the
researchers that work in the area of the PCB response
in organisms. It goes back to the philosophy of this
analysis. This is not unique. These analyses are
not ﬁnique. There are probably ten laboratories
in the world currently doing these on a routine basis.

Q Can you give us the names of those?

Q I can come close. 1 may not get them all.
Dr. Ballschmitter in Germany; Dr. Steven Safe, Texas
A & M; Dr. Mike Mullen, in Grosse Ile EPA; the
Wallenberg Laboratory in Stockholm, Sweden; Dr. Rappe's
laboratory in Umea, Sweden. Oh gosh, there are others.
There is a laboratory in Japan. At this point in
time 1 fail to recall the rest of these.

Q These are other iaboratories that to your
knowledge are doing the same kind of thing, namely
taking samples from somepluce they receive, and analyzing

them for the isomer?
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Stalling - direct (Pope)

A That is correct. Iy
0 A particular PCB ..omer, is that eorrect?
A Yes. Dr. Mary Wolfe at Mr. Sinai has also

published work.

Q Now, I interrupted you. You were going
to give me your interpretation of all of this.

A We have provided one report that is not
currently in the literatu.e, that is part of this
document, that summarizes,

I will just refer to an example. We call
them matrix reports. It lists the concentration of
PCBs found in the sample, along with the fractional
composition of those PCB isomers having those
structural attributes. This is the way of dealing
with the structure of the d;ta, because these tables

are relatively complex and not as readily discussed.

Q I never would have noticed if you had not
told me.
A You never would have noticed that.

So we have devised a matrix presentation
that allows you to look at the fraction of PCBs as a
fraction of total, and tell you that of the 7.8 percent

of the residue in such and such sample having one
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Stalling - direct (Pope)

orthochlorene PCB. ¢

It is my belief that a toxicologist can

deal with that information from the affects on the

organism.
Q That is beyond your area of expertise?
A That is correct. That in a sense concludes

what 1 have to say.

Q Is it fair to say that your job here is
to take the samplcs, analyze them to determine the
isomer involved, and summarize that isomer as you just

showed me on this chart, right?

A Yes.
Q Period. End of job, correct?
A As I commented, though, earlier, if comments

that are pertinent to the interpretation of the informa-
tion I do feel free to make those comments.

Q Do you have any comments that are pertinent
to the interpretation of the data that you intend to

testify to, other than what you have testified to?

A I have alluded to the scope of what 1 intend
to say.

Q Just now in response to my guestions?

A That is right.
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Stalling - direct (Pope)

Q You have no present intention to go beyond
that? I don't want to keep you =-- Dr. Staliing, I
do not want to keep you here any longer than necessary.
If that is the focus of your testimony, I just want you
to tell me that is all you intend to testify to as of
today.

A I1f appropriate, and if desired, if asked,

I will respond in some detail pertaining to the isomer
composition and its biochemical effects in terms of
enzyme induction and structure activity relationships,
because 1 feel 1 have a professional understanding

of that area.

Q That area is one that you haven't clearly
decided, you haven’'t talked to the Government about
presenting testimony in that area, is that right?

A I am not sure I know how to answer the
question. It has been discussed in general terms.

But the specifics have not been developed.

Q Is that the area that was dealt with by
Judge Getzendanner yesterday afternoon?

A That is correct.

MR. WHITE: I think, Mike, for the record,

I don't want to be obstreperous here, but I am going

Theo L. Urban
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to object in the sense you are going to ask*him an
open-ended question like that, what his teséimony is
going to consist of. If you want to ask specific
questions about the testimony, about the documents
here, about what has been presented in the report,

I have no problem with it. But to ask Dr. Stalling
what all facets of his testimony are, I think is a
little unfair and practically impossible under this
type of a circumstance.

I direct your attention to the expert
interrogatory, especially item D, which would deal
with, and may refresh Dr. Stalling's recollection with
respect to what he agreed to testify to for the
United States.

MR. POPE: I don't believe Dr. Stalling
expressed any lack of recollection as to what he has
agreed to testify to. The thrust of my guestion is
as he sits here today, what is his understanding of
what is being asked of him. It seems to me to be a
reasonable way to handle a discovery deposition to
ask the witness what his testimony is from his pocint
of view. You may well want to ask him 10,000 other

guestions. We have to deal with that ourselves
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Stalling - direct (Pope)

through discovery in some fashion.

1 ]
MR. WHITE: 1I don't want you to think that

without any objection from me you are going "to limit
the scope of his testimony by asking an open-ended
gquestion and getting an answer in four or five minutes
with respect to what the scope of his testimony is
going to be, and the facets of that testimony.

MR POPE: No, I don't mean to restrict him
in any way at all. If he wants to go into greater
detail -- .

MR. WHITE: Ask the question.

MR. POPE: He can read the report into
evidence, but that is not in English. Most of this
report is numbers and charts, Jim.

MR. WHITE: Righ*. And he will explain that
report in detail, and all guestions that reasonably
follow from that report, that are pertinent to this
litigation as a result of his analysis and the
questions he was asked by the United States to perform.

MR. FEATHERSTOLMNE: Subject to the pending
motinon before Judge Getzendanner.

MR. WHITE: Subjct to the pending motion.

THE WITNESS: Included --
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Stalling - direct (Pope)

MR. POPE: Just a second. There gs no
question. o
To quote Jim White this morning, you may
not have liked the witness' answer, but he gave it.
I don't intend to respond to you on the deposition,
on the transcript. I have asked him a question, he
has given me an answer.

MR. WHITE: Fine.

MR. POPE: You have got your interrogatory
answer, that he may not necessarily coalesce.
BY THE WITNESS:

A Your question, though, pertains specifically
to the data, in terms of structure activity. In this
report are analyses from tue Greak Lakes proper on
fish, and some other lakes. Subject matter pertaining
to that data would seem reasonable in this discourse.
7That is there is data on PCB composition from this
included beyond the Waukegan Harbor in this rebort,
and I suspect that is fair game for questions.

BY MR. POPE:
Q Do you want to revise your past answer now?
A I would simpiy erpend to it that in terms of

this environmental data that has been acquired and
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Staling - direct (Pope)

presented, I think I covered that with the bnswer I
gave you in terms of this d-::>, its interprétation.

If there are questions pertaining or subject matter
pertaining to the other lakes, that would be pertinent
to the interpretation of this, I would certainly feel {¢t
appropriate to comment.

Q Such as?

A Such as fate or distribution of PCBs 1in
the other Greak Lake system.

Q What opinion do you have with regard to the
fate or distribution of PCBs in other Great Lakes?

A This goes back to comment pertaining to the
structure activity and persistence. We only touched
on one group of isomers through your direct questions.
There are other structural related features which
have not been discussed at this point, which may be
relevant.

Q Such as?

A Such as the one chloro substituted PCB having
3,4 substitution.

Q What is your opinion or proposed testimony

with respect to that?

A That they are of equal concern.
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Stalling - direct (Pope)

Q Where? i

A In terms of hazards and/or biologtical

response, particularly biological response. It

poses one orthochlorene containing PCBs.

Q In what way of equal concern?
A They induce AHH, arylhydrocarbon hydroxylase.
Q Are you talking about in Lake Michigan?

The question was with regard to other
Great Lakes.
A Other Great Lakes or fish or physioloqical
responses of organisms, fish and/or other organisms

to the presence of these materials.

Q Are these materials found in all the Great
Lakes?

A They certainly are.

Q Are dibenzofurans found in all of the Great
Lakes? o

A Not all.

Q Which ones?

A Michigan, Huron, Ontario, Lake St. Clair,

and low but detectible levels in Superior. So yes,
they are found in all the Great Lakes.

Q The same fpor dioxins?

A NO - T"\ea L U"l:o"!

130



- - A K

™.

Stalling - direct (Pope)

Q wWhere are dioxins found?

A Lake Huron, and Lake Ontario. t

Q Do you have an explanation =-- :

A And a trace level in Lake Michigan, or a

detectible level in Lake Michigan. Very low. We

are talking specifically about TCDD.

Q Do you have an explanation to why the distri-
butivus

A I have an opinion, yes, 1 have an opinion.

Q Would you give me your opinion?

A My opinion is that they were primarily

introduced into the Great Lakes through chemical
manufacturing and disposal of wastes associated with
2,4,5 trichlorophenol production.

Q To a layman, where is that substance used,
in what product?

A Used in the production of two widely -- in
herbicides, such as 245T, the herbicide, and
hexachlorophene production, both of which are largely

discontinued now.

0 Are both of them herbicides?
A No.
Q Pesticides?
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A What is =-- What is Physodex? 4

MR. WHITE: Disinfectant.
BY THE WITNESS:
A Physodex is used in hospitals as a dis-
infectant. It is made from 2,4,5 trichlorophenol.
BY MR. POPE:

Q Those two sources in your opinion are the

primary source --

A Of dioxin.

Q In the various Great Lakes, is that right?
A Yes.

Q How about dibensofurans, your --

A My opinion is dibenzofurans are a direct

consequence of PCB, just introduction into the
environment, into the Great Lakes.

0 Let me finish the question. The other
problem we make for our reporter is when two of us
talk at once, it is even harder than when one of us

talks fast. Okay?

A Yes.
Q What is that opinion based on?
A Based on analytical surveys done on the

Great Lakes for fish; based on a thorough review of
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the literature and the chemistry of PCB pyrolysis.
L

Q What do you mean by that last statement?

133

A Conversion of PCBs to dibenzofurans through

thermal processes, burning and/or heating in just
limited amounts of air.

Q Is that process one that you have observed
in the literature?

A That is correct.

Q Can you list some of the major articles you

rely on for your opinion in that regard?

A Dr. Christopher Rappe.
Q Slow down.
A Dr. Christopher Rappe in Sweden. The other

person's name I can't recall is at the Wallenberg

Lab in Stockholm. Dr. Otto Hutzinger. I believe
that covers essentially 30 or 40 or 50 percent of the
literature that you have asked about.

Q Could I ask, Dr. Stalliﬁg, if you would
make available to Mr. White citations to the articles
that you rely on for your opinion in that regard?

A Okay. They are available in the 1list of
publications. The first reference, the book

Chlorinated Biphenols, Renate Kimprough's book covers
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the major amount -- it is published by, it }s cited
as the first reference I think in the material.

0 One reference you are talking about now?

A There are some several hundred references
cited in that.

Q I know. I understand. %You could refer
me to the Library of Congress, too. I want t~ know
which references that you are relying on for your
conclusions that you propose to testify to. That
is my question.

A The references cited, the first reference
in the book published by Renatc Kimbrough.

And you will have next week's proceedings
on dioxins in the environment in Kansas City. There
is a three-day American Chemical Society symposium,
and abstracts of that are available through the

American Chemical Society.

Q Available already?
A That is correct, or will be as of next week.
I don't know that they are free. Thcy are not available

before the meeting, but next week they will be available.
Q Are you telling me you are relying for your

opinion on a presentation that hasn't taken place yet?
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A I have co-authored with people wh% are
presenting information at that meeting, and -they are
colleagues for which I have abstracts and have
participated in some research work.

Q Are those abstracts you have already
produced?

MR. WHITE: I don't think so.
BY THE WITNESS:

A No =-=- Yes. You have my abstract from the
meeting next week, I believe, that is correct. If
not, they are available.

MR. POPE: 1 just want to make sure, Mr.
White, that I have one way or the other the basis
on which Mr, Stalling is forming his conclusion.

MR. WHITE: Yes.

BY THE WITNESS:

A The best source and most comprehensive
source will be the American Chemical abstracts,
American Chemical Society abstracts from the meeting
next week, and they are printed and available at the
meeting. S0 I know that I don't have the book in
total.

Q I don't think I can make it next week, I

Theo L Urbon
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have a couple of other things to do.

L 4
Would you tell me, please, or summarize for

us how this process takes place whereby dibenzofurans
come from PCBs?

A This is an oxidation reaction which
results in one of four mechanisms, and the net
synopsis of it is one chlorene in the ortho position
is generally replaced with an oxygen, and a bridge
is formed between these two -- the biphenol rings,
to produce the dibenzofurans.

MR. FEATHERSTONE: May I ask a aquestion, not of
the witness, but Mr. White. 1Is he going to testify
about this at trial?

~MR. WHITE: Structure of PCBs.

MR. FEATHERSTONE: No, no, no. Conversion
of PCBs to dibenzofurans through pyrolysis? It
is not identified in his terrogatory.

THE WITNESS: You asked --

MR. FEATHERSTONE: No, no. I am inguiring
of your lawyer.

(A sotto voce discussion was had between
Mr. White and the witness.)

MR. FEATHERSTONL: We are waiting for Mr.

White. | Ther | Ulebon
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MR. WHITE: Yes, I understand. I_would
have to say from my discussions with Dr. St;IIing
that this is not an issue that we expect to-introduce
through direct teétimony. But we certainly feel that
Dr. Stalling is capable of answering any questions
that may be put to him by the court or anybody else
during the course of the proceedings to answer that
question as to how PCBs convert to dibenzofurans.

But it is not, as I understand it at this particular
point, to be the subject matter of direct testimony.

MR. POPE: Thank you. I have one more
guestion in that regard and drop it.

MR. WHITE: I want to put on a gqualification,
Bruce. That this all, in my opinion this all falls
in the realm of yesterday's discussion and the fact
that Elizabeth is in China, and all that type of
thing. That is my understanding at this point in time.

MR. POPE: Fair enough, fair enough.

MR. FEATHERSTONE: I will make the same
motion or objection with respect to this line of
testimony if you do intend to pursue it as I did

with respect to toxicity and what-not yesterday. The

reason I asked that of you, Jim, if you are going to

Theo L 1 Jbon
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tell me yes, he was going to testify to it.;and it
is not identified in the interrogatory, 1 was going
to suggest we have another 4:30 emeréency motion
with Judge Getzendanner, because you have got to
stop at some point.
MR. WHITE: Well, that is the statement.
MR. FEATHERSTONE: Sorry, Mike.
(A sotto voce discussion was had
between Mr. White and the witness.)
BY MR. POPE:

Q Dr. Stalling, I only have one more gquestion
on that area. What temperature do you need to bring
about that, in your opinion?

A 250 to 300 degrees C.

MR. WHITE: I have one comment on the
record with respect to that.

MR. POPE: One more?

MR. WHITE: One more comment. Thank you,
Mike.

It is our opinion that Dr. Stalling is
certainly capable of testifying to that, gualified

to testify to that particular area which we were

talking about a moment ago, conversion to dibenzofurans

Theo | Urbon
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from PCBs, and that it is covered in the interrogatory

[ 4
answer in the structure act‘vity relationships

section in item D. -

MR. FEATHERSTONE: What does that interrog-
atory answer state?

MR. WHITE: That Dr. Stalling will testify
to the chemical kinetics of PCBs, the process of
uptake and elimination of PCBs in fish, the structure
activity relationship of PCBs in regard to AHH, the
presence of individual PCB components and isoﬁers in
the Great Lakes, the equilibrium and distribution of
PCBs in Lake Michigan, and the composition of PCB
residues in the Great Lakes.

MR. FEATHERSTONE: All right.

MR. POPE: There is a great deal of liberty
you are taking in the interpretation of that to

consider that answer to include the subject that he

just raisead.

MR. WHITE: Thanks for the editorial comment,

Mike.
BY MR. POPE:

Q Dr. Stalling, is the level of dioxins that

you have detected in the samples that were provided

Theo L Urbon
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to you, are they comparable to what has been reported
14

in the other Great Lakes that you have referred to?

A Let me refer to Exhibit 1.

No.
s) In what way?
A The Lakes Huron, Ontario have 2,3,7,8 TCDD

explicitly. Lake Michigan has only a trace of TCDD.
We did not detect TCDD here. We do find some traces
of octochlorodiobenzo dioxin, TCDD in other lakes,
but the octochloro levels here are higher than what

we might have seen elsewhere.

Q How about the same question with regard to
dibenzofurans?
A The dibenzofurans in general are comparable

to Lake Michigan, if not on the high side. But they

are not as high as some other industrial sites.

0 In the Lake Michigan area?

A No.

Q' What area?

A Huron and Ontario.

Q Such as what sites?

A Tittabawassee River, Saginaw Bay, Lake

Huron, Love Canal, or Port Aransas, in that area,

and Lake Ontario. lev' Lh&”
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Q Saginaw Bay is off what lake?

4
A Huron. Tittabawassee River, Sagipaw Bay,

Lake Huron. =

Q And those places have reported findings
higher in terms of dibenzofurans than you have
detected in the samples in Exhibit 1, is that correct?

A Yes, that is correct.

Q How about the non-ortho PCBs that you have
detected in the samples you have analyzed? Are those
comparable to, lower than, higher than results that
you have seen elsewhere in the Great Lakes?

A Earlier comments on that I said I do not
have orthochlorene measurements other than for the
Waukegan Harbo;.

Q You do not have any other ones from other

places in the Great Lakes?

A We have one set of data, we have the

141

corresponding isomer specific analysis. But for 3,4,3,4

you have the data that we have from the samples
analyzed.
Q For 3,4,3,4 you do not have comparable

data from anywhere else, 1s that true?

A We have one other -- we have other data from
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some analyses done on the .iver fish.

Q By whom? i

A We did one. That is published, a;d that
is in the list ofbappendices.

Q What River?

A I think it's Ohio River, by recollection.
You will find that information in the references.

Q What were the findings as to the study done

on the fish from Ohio River?

A I am sorry, but I just can't recall.

Q You don't know whether it was lower or
higher?

A I just don't recall that.

Q ~What data do you have from samples elsewhere

with regard to these isomers?
A We have approximately 1,000 samples that have

been analyzed from the Mississippi River.

Q That is it, nothing from the Great Lakes?
A You have the data from the Great Lakes.
Q Yes. But beyond Exhibit 2, you have nothing

from the Great Lakes?
A You have the data we have available for

these analysis.
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Q Dr. Stalling, listen to my question.
L4
Besides Exhibit 2 you have .nothing from the:Great
Lakes with respect to these isomers, is thaf correct?

A That is correct.

Q Thank You, sir. Do you have any samples
that you have analyzed from anyplace else besides
these in Exhibit 2, the one sample from the Ohio
River, and the various samples you have gotten from
the Mississippi River? Do you have any others?

A Let's clarify the chemical we are talking
about. We are talking about 3,4,3,4, four isomer
specific analysis.

Q We are talking about 3,4,3,4 first.

A For 3,4,3,4 we have the data in the Exhibit
2 and one other data set.

Q And that is?

A In the publication from AOAC, Dr. Huckins

and myself, on the composition of 3,4,3,4 in Aroclors.

Q I take it that was the first time you did

that, is that correct?

A That is correct.
Q Has that work been duplicated since?
A You mean further?
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Q The work reported in that article.
’
A We have done nothing further than_that.
Q Has gnybody else? Anybody else duplicated

your work?

A Yes. There has been -- I believe the
NationalACenter for Toxicology Research-has done some
analvsis using the same procedures. The methodology
is in place in probably 30, 20 labs, something like
that.

Q The methodology is in place, and you know

that because they published their results, is that

right?
A In some cases, Yes.
Q In which cases? The ones you listed for

us before as the various labs around the world?

A Yes. Their procedures are very comparable
to what we are reporting data from.

Q Were those names that you gave us, are those

people that are doing the same analysis of fish samples?

A Biological examples, yes, fish, wildlife.
Q As well as sediment?
A I assume. I know the group in Sweden has

done sediment analysis.
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Q What is the purpose of those, theipeople
in Sweden when they did the a;alysis. was there a
conclusion, or what was the intention of theéir research,
as far as you know?

A To try to correlate -- My understanding
is to correlate PCBs and the composition in dibenzo-
furans. Most of thc work I am aware of has dealt

with concern about dibenzofuran formation from PCBs.

Q Was that the thrust of your work here?
A No.
Q Here you were simply trying to identify

particular isomers, is that correct?
A That is correct.
Q Now, you got the samples from somebody from

the EPA, is that right?

A That is correct.
Q Who was that you mentioned?
A Chain of custody documents would substantiace

that. I don't recall the person whose name appears
on the document.

Q When you refer to chain of custody documents,
what are you talking about?

A I believe that information is available in
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the system, and I don't know whether you have it or

not, but there were chain of custody docume;ts sent
to me along with the samples from the Envir;nmental
Protection Agency.
Q Have you produced those?
A I don't know.
MR. WHITE: I don't know.
BY THE WITNESS:
A I assume they will. I know they are here.
BY MR. POPE:
Q I assume they will, too, if they are here.
I'd like to make a request for that.
MR. WHITE: Do you know if we haven't
produced that, Bruce?
MR. FEATHERSTONEL: You have not produced
chain of custody documents that go to Dr. Stalling.
MR. WHITE: Okay. You want the chain of
custody documents, right?
MR. POPE: If it's not too much trouble.
MR. WHITE: It may or it may not be.
BY MR. POPE:

Q How many people at your laboratory worked

on this project?
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A Two people besides myself. ;

Q Two others besides vourself? oy

A Yes. i

Q What was their function?

A I think you will find that answer in this

morning's discussion which goes -- Do you want me to
go through it, repeat it?

Q If you could just summarize for me.

A Okay. Ted Schwartz is involved with the
sample preparation and getting samples into the gas
chromatograph and the computer generates the data,
and he reviews, along with myself, the computer
reports, transfers the information to data base
computer, and we look at the calculations and concen-
tration determinations.

Ted Schwartz is responsible for the concen-
tration, injection of the samples in the gas chromatograph,
and actually that is done by an automated system, and
primarily getting the same information into the system.

Then Jim Huckins was responsible for the
processing of the samples with the procedures
delineated in the first short summary for the separation

of the ortho unsubstituted PCBs from the bulk of the

PCBs. TLeo L Uribch
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Q You prepared the report? V
A That is correct. z
Q How about the appendices? i
A I prepared the appendices.

MR. POPE: I will ask the reporter to mark
this as Exhibit No. 3 for identification.
(Said docume.. was marked Stalling
Deposition Exhibit No. 3 (OMC) for
identification, as of 9/9/82, JKS.)
BY MR. POPE:

Q I would like to call your attention to
Deposition Exhibit No. 3 for identification, and tell
me what that is?

A "That is some additional information that was
not available at the time that 1 typed the report, and
made it available. This information was obtained while
I was here in Chicago a week ago, Qhatever it was, in
regard to the source of these samples and the data.

We did not have the results from the Great Lakes

Fishery Laboratory until our report was filed. That
information was obtained through a call to Wayne

Wilford at the Great Lakes Fisheries Research Laboratory.
1 wrote it out in longhand, and it was typed here in

this office. Theo | U -ban
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Q Here in the United States Attorneg's Office?

A That is correct, because I didn't_have the
information prior to -- this was sort of a double
blind check on our methodology.

Q In what sense?

A We did not know the results of the analysis.
We anasyzed thosc oamples % thout knowing their
previous analysis. They were analyzed at the Great
Lakes Fishery Laboratory, and we wanted to verify
that we got the same data, same total PCB concentration
with the isomer specific analysis as what would be
obtained by doing packed column analysis, packed
column gas chromatography analyses. The results
show equivalent -- I aecan agreement between the two

procedures.

Q You got this by calling whom?

A Wayne Wilford, who is in charge of this set
of data.

Q Referring to Exhibit 3?

A That is correct.

Q Were they in the process of doing these

studies?

A No.
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Q Or they had already done them? ;

A I didn't want the information until we
completed our analyses. )

Q Ag I to understand that that was your
intention from the beginning not to have that data
until afterwards?

A That is cnrrect.

Q Now, in what way does this correlate or
substantiate your analyses?

A Okay. What we did was to analyze two sets --
They had previously analyzed this one large composite
sample 64 times to be exact.

Q What is a composite sample?

A They went out and caught 20 adult lake trout,

no greater than 615 or 50 millimeters in length,

ground them all up, composited it and made a gigantic

fish.

Q Obviously the whole fish.

A whole fish.

Q Different types of fish?

A No. Same age, size and sex. So subsets of
this --

Q This was in the fall of 193792
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Stalling - direct (Pope)

A That is correct. Subsets of that sample
*
were taken by their laboratory and run routinely with
other sets of their own samples. -
MR. FEATHERSTONE: You have to slow down,
Doctor.
BY THE WITNESS:

A That large sample was broken into smaller
sub-aliquotes of the sample and used for quality
control purposes. We asked them, I asked them to
send me four samples of “nknown origin. 1 said to
send me four samples for which you have data, and 1
want to analyze them along with these data as a
performance check to establish if the results we
generate from this isomer specific analysis were
individual PCBs or some together to give a total
concentration is equivalent to the determination
that they do were packed column chromatography and
a number of components are merged together.

Q Did you get the four samples at the time
you got the various other samples from the US EPA?

bt No. The EPA did not send the samples.
Wayne Wilford sent them directly to me. They are not

part of EPA's samples.
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Q when?

I~
A 1 am sorry. -
Q wWhen? -

MR. WHITE: When, when?
BY THE WITNESS:

A You mean when did I receive the samples?
BY MR. POPE:

Q Yes.

A I would have to check my laboratory records,
but within a week of the same.

Q Either before or after you got the other?

A I don't remember. Essentially at the same
time we had the other samples.

Q All right. Go ahead.

A And we undertook the analysis of those four
samples right in with the block of data analyzed from
the monitoring program data, and I included the results.
This report was made onthe weekend. Okay?

Q Exhibit No. 2?

A That is correct. Exhibit 2 was prepared,
transmitted up here and dispersed to you people. 1
came up shortly thereafter and called ~- at that time

I realized we had not included those data in this
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report, identified those samples. So to provide you

..
with a full set of information, I called Wayne

Wilford, asked him by the phone to give me ;heit
results, after having completed these analyses, and
those are the results of the comparisons.

I called him a second time to cross~-check
that his numbers were those reported after the
preparation of this report, und that information is
correct.

Q How d;d those numbers correlate to the
numbers you found?

A They are identical on the average of the

four samples.

Q The average is identical or the individual --
A The average of the four samples is identical.
0] How about the individual?

A They are probably plus or minus 15 percent,

ten percent.

Q Is that a common finding in your expérience?

A That 1s acceptable.

Q Fifteen percent variation either way?

A Yes. I judge it to be very good.

Q Would we be fair in taking that same degree
Theo L {Urbon
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of variation in terms of tre rest of the analyses in

Exhibit 27
A I think that is a good estimate, yes.
Q Plus or minute 15 percent?
A Right, for total.
Q Is this number here on Exhibit 3, "They

were extracts of subsamples of a large composite
sample prepared by gr_.-Jing and mixing tissue from
20 adult lake trout (7620 MM)" is that millimeters

or is that supposed to be something else?

A That is greater than 650.

Q 650 or 6157

A 650.

0 Where did you get that information?

A That came from Wayne Wilford.

Q So that was typed in error?

A That was typed in error, yes.

Q Any other typographical errors that you

detected in review of Exhibit 2?
A Environmental Protection Agency isn't
capitalized in the table.
MR. FEATHERSTONLEL: It shouldn't be.
BY MR. POPE:

Q Any others? Theo L U-ban
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A There is one sample identification clarified

in that appendix.

Q Exhibit 3?

A Yes.

Q Any other errors that you detected?

A Not that 1 am aware of.

Q These fish in this general Great Lakes

Fishery Laboratory Study we.. collected near Saugatuck,
is that correct?

A That is my recollection.

Q Is that a commonplace for them to gather
their fish?

A They have had a samp